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£*.1^1,1 ^< > 1 Cep 






J_a! (4 _JJJulXI (jL_u_}Vl) ^yC. l_jL<£ I JlA 

3j -L t£ ^LXVt CLulS^ JlS (jl 

J » U tl L*jJj *4j V iJjJu_a Jl^>. Jjlj- 4 rtjqf.j 

. 4_l3 4JJI ^_l£ 14_Lc. ^Ul> 

cujjLs jl3 ^.u i-^j LiiI ^yy^-^juA cjjju!u 
t£ J-g-jv.1 j 4 -jJLc 4111 ui I j-a 1 lLII Jl^ 4_l3 < JUSLI1 

glj»C.V dJL*jLseIu_ulj tciJjJu-o 4-*-<-u ciJjX mi! Lo£ 
j*JuiiI ^y»-<-uJ- 4 £jjlI> 1 ^JLc ^jl£ 1 4j3jjl 1I ^JLc 

gLg_L*JI CjL^_jI ^j-a e_aV}Ll 3ajjJLa 4 _us}L>. till 

ol Jl_<_u J_» t 4_jj_J_a fjLJI j 1^1 C, ^ i(J^ 1^1 

. 4lLa->iJj 

mi ~ 11 j 1^1 '1 f j tljlj-^jLSJI La 

i3 Jl_jJl_c t_jj)jj <__aj U ;, „ t 4_j^_j oJLj 

t 4_u JulII clilj^pJt <_ajju t t^jLuijVl 

tLfcJtjl^ Cj'jI j_a CjJJuuj tilij 

(j-C. 0 _jJlj^_j dJLKi . L^-Lq ^^^jlII L_naj_tl 

CjJ->*j c_jjJL_uLj ciJJj ♦. L^IjIju j L^jL oe-uI j^luj ' 
£y£. <~<»tVn»l La JlajJI VjLt_a t4_J^ t*Llf. Jj-cul VI 
4_jLaVI 4JLgJL>. La VI t4_i_a_oL£VI .- < 1 ->■ \ L «✓> 11 


iJazi^JI £.ljj ^j- 4 ^1 .*CjJju 2 l£ La ciJIj 

iit4_U J_a_>iJL^ 







J^l_<_u ^J3 ' p y r j-QJ l_JjC, j_*3 cJlLotJl (JjLlJ 

J iC i A1 lj J . A , ,.lAt | i " < \t ^ | ~ ] |j jjC 11 1! \ A ^jVl *xf 
1 * 1 U>*i Ji> | IjjjSJ ^j! ^\c. Jju Uj t 4 _jjlj_l1^J I j 

^ LcL j t^L Vj * LJLaj cr^ L*-° <^1 

(jl (Jj . I JlA Ijj t<~tC. JU.J (j-« Ul (_y-g l« -ll JjWJl 

JL^ J ju>JI jliu oj^J ^[jVl sLiill 

Cjljj_jL_a tiJJj 4 jLIjlj CjjI£j jL^Vl 

4jj.tTo.Jl <_jijjuTo L^lJjl Ju 4JjTLLa 4 _ojj_>o 

Iji^J jJU* ^ 1 (ill 1 Cojl^j .^jVI 

jj^l t^LcjLjJl jljJ_Jl tj.tTo.Jl jjkj «. jjSJl 

■ k < ■■ Ij-aLjs jjjJl (jjjcVl jl 

t»l <>> t? 1 1 ^^JjVl ^JLjlII j-C- < h MI^ 11 tj_alj 

4 rg^tl jl VI t4^u^ja «iLuTul lLULjJI ^Jk ^1 Ij^Ltklj 

ciUj (jy-3 jJLjlou jJs Ijjk 4 jJjVI CjIjLlTjjv 


4jj1j-o ^ k.l tJjjilVl Jl 1c. dJULaJl ^k. jJL jJJ j 

jojL>» j-^-lj » JliLc 1 Jlj i _ r k t4jj J K i ».V1 4^ojJlo 


■ 


6bU^aaJI CjIgjjJIg qLuuUI 


.« < «J (9 

l jljJu (jyS 1 Jj.aUI Jlo£ i(-jjJLll aL>* (jLjI Jlju j 

4-UlC. . 1 ^ *>-i^J t ( mIj l £■ 1 JLLOJ ^-UJ.*-4 ^j| ^-tI)L} Cll- O * 

3j-«>-U ^ySLIiJI (1048 -973) Ji-ao*l jL^_ 3 t_a ^j! 

3LjoJI <<itl ^)jjLa]l» i_o*Luo (J-lL>J1 ^JL*JIj 

:£»?JtlA*U«$ w i 0 j 2 t 

(jMia La t a->-j Laj 1 gjIf. (_JJ Laj dsljLjj jjjs ^jVi^ujso! 

j > n La <LstJo.Lj a I j-A jUsd La ^1 t^j-uujl jl £jj! jl ^ 

(j_ui_L>.^M (j_a ^jj_jJLa LH-jLa . CjUs jlie_aj CjLajl V a .. 4_a_lcjj Jj Jlj aLa 
4-*_alo* L 4 J 1 ^ L^AapiJ * L*. L a p * ‘-LLIi £-aj * Ju}j jl £j 

: Ulj c^j! L ^ - l ^ jv L^_<_jIj (_^oJI (—S^iJLlI lj_o* I ..3jo*l j 

j-IL^I JjL^ J , ' J-La jjfcj t<__3^_*_i La La-tao- Jp}UJI (j-olj ^jLtuijVI 

aL->o*I L 4 J Ljl-u aLp*l <J-3 j LaJu£. ^xtaitaj *4 jLxj^-x 1I <jl^_o* 

£)l VI . LfcjLa <CLuJl 4 J ^jLjijVI JJL 4 J ( j- a La^Lo^I (jj-qsz-lS jLstjJI Lai tal^JI 

. j_lJI 4_3Jl£ L-aJJjj taU.1 ^ < a , <n 

^j-a tjr l*_a I JJtj . CjLu <j_a ^aJLc 4 <?imi VI £)l^.o* ^j_a ^a-JLc. 

t<Lp|j ^^Lal ^j_a 4_p LaJ aLt,l £y\j ^ajse_a CjLj-lI!j 3Jo*^J l ^jljLa 

-^joJ I ^psjVl (—S^Lc-aI ijy£ jL^-J t I 4 JJ L*_aj 4 _jjJ N-tol 

. CjLLuj^j^ jSLlu ta 1J-C ^j-a aLtiu La 1 a^ • a ^ua j ^ I J-u-a^l 

* ^j-u-a-t-uJI 4-t-tfl/al^oiJI 3 jU! I La-A (^Lt-Lcu Jo*I ^j i_Ls l^_u_uL i i 
lUJjj t a Jlj La ^_ r ic. 3LjoJI 4 jI JlJ C.<- l 3jj ^jl CjI ai miU ^j-a 

^ ai*tl (j-A-aitTi-I' l-<-AJj j . IjLiT i-iJjIij a] 4_pJI CjLuISJI jJilllj 

(jl^j t4_u_u (j^tLa 4jLa-t.tj.ao*j l_ 3J I jl L_aJ I ^>* Jiia ^ I ^aJ L^jI ^1 

^aJ t4_a-iJJ 2 JI • 3 r«, „ 11 ^-a-tsil ( _ jr Lc. jl taU,l JjVl 1 

L>^ ♦ «L)I^-o*j 4o*Li_aj l^-La j_uw iC_jL3o*lj jLaT ^ylc, C.<-i^Iaj 

CjLjj_3oJI dLjoJI tj \J Jj^Id j_AjJI ^j-a (j^o* j-a Ju9 

( _ JT _£ ^Jjoo 4 _Ll_3_j CjLjj_3oJ! fi. Jlj ^aJ .. j-Lt-ala Ll<-uJ jLto Jl3^ 

^jJI j-JjLlil Jj?e_CUJ ^jVl CjLj-3oJI J^La^ a.^^OjVl ^yic 3 L 0 JI jjjLj 

.. 


6aj^aoJI CilgjjJI go him»ll oJLcloJc) qLuuUI 


• aLojJI <Jjv.I l^-ua (jlajVt ^ If. 4 _l>JI CjLuISLII 4_i3 CjIJj 


:ybll 

lj ^ , " 7t\ £j 1 ^_L>» jJ^_L>JI JlC. L_<j igJjQll ^yC LcJJ 5l_JJ>J I L-^LuU^I <jL£j 

ol Jlo IjJJu>»j t l$_La t j-a-C. IjjJuSj .3 >jjl£ia i_>LL>. I ^1 jcJjL 

j^P^jVI Cjj^Lu ^liil <_jLl>. VI .4 » miIJ jjUoJJI c_j1 Lo^j 

:^LU1 JLl *^Vl ^1 ilistuJ! 4 jI jull JlLo 

500 ^1 4_L<_u 2000 Jllo (jLajJuijI JjVlj VI (jl j o^fl - I 

^Ljf 4 _j^Lj Cj_3^JlL_uI (__p3jVI ^cjjIj ^j_a I Juv. j <4_u_u 

(jj-iLJI cJu^ajj ((jjjLa L_BJl) (J^jL j-5eJ p ^ B *1 Juilj . <d^ ^>.jJ^ j jvJI jcjjLJI 

. Bjj pIojVI p^- ■*-<-* (1)1 (J^ I ^ ' A jVI pPu_uJI (j-* 

200 ^^1 4 i m 500 p_a (4_4 jJ_BJI 3L- lj> J1) (^jj_jJLjJI c__LL>JI -2 
1 ^Jl 1 4_La_u_u_»JI 4 _lIjV1 CjLuKJI £y& 3L_>iJ I 4 _l3^ i^jluj p^jJLa 

. I JljJsju I 

70 (^l 4 a i m*i (j^jLa 200 p_a (4 K inj-ILlI 3Ljl>JI) ^ < 3*>J1 -3 

♦ SLpJl ^j_a Juj_a 4_*_aj i4_u_u p^jJLa 

JlSj t(jVI ^1 4_u_u p^LLa 70 p-a (4 jjJl>JI 3L l >J1) m < nil <__JL>JI -4 

(jr^J . Cj Lj_j jAi I ijl£l BLoJI dijjisajj 4 jJlj.Lv- jjjuuC. 4j£ Cj _}L_u 

. pL^VI j, 4_La ^- ltv VI a^_>JI 

<^jjVI La^j^dL^ pLb .. »1 a < nil jn^ Mill LfcjJu-sa-a BLuvJI pi Ltl^ I jjj 

CxjL£ LI iL^jjljLaj plojVI c_j|jj /aJ jl^ .. L^ljL*_aj L ^ojVI <—iljj ^ 

♦«^jLt-ujj L1_J *(1)1 ^T* " j)^ LL t^ajLtjjJvJl (2>^«J ^3 I ^ Mi^LtTaJV- 

: 14 

“I j B a jcJjLUl (J_l£ La L^J ^Uj ^jil 4-LaJLt-ll ^jjj-uLBJ.1 Cj JjvI 

4-ljvJI ^L_u-^VI LjLB-j JJLscjj I jjt cjIj! t ^ <4 4 14 

jf BjLjJI ^1 4_u_u 30 jj^_u jjJlBIII 1_j 11 ii-v. J^jtj 4_u_u 5568 J^LL 

^j-SLa-U j iSj-^T ^11 ^-5fc-aJ! jl vlL>*tl LLBj C.<Jt-ajv. I/(jI <^7i'A\ ^JJ 
^15111 BLp. 4_t^ Ct <>>B il (^jJI ^j i 14 ^j-a La jjJlBj 


" 


6bU^aaJI CilgjjJIg qLuuUI 


dJJ 5 (jf-A J_L^Ti-U jl jLail uLu> ^ If. LjLLJI cijjj 4_Lc ^ jJI 

5568 4_dJ5 cjU Jl 2^ 11A < jl jlSJL! I jjt (jK I5U 4(j^j^£LIt 

j t^_L_u 11136 j_g_a (J-l9 4jL_>. dx^Iul Lajj jl jlH. 1 ciJLI5 (jK I5jj 44_L<_u 
14 (jI iiJLJ5 (j-A 4 j qLJl 4 _jJLJI 4-n.gj i~> s UK (jj^_4ijI jjlc juj-j 
<-iLJ3 £_a ((^jJlJI (jjj-Jl jU 3 a* 4j a > imII) 12 (jyj j 4—Lu 4LUIL 

11 ^-^.t ,_j l_u^j i 4-1*3 L-t-<-u-^tj ^jiJl j .un 3 jU]| 

!--<- > .jj (jLjVt 4 _uJLc (jl i—uL?e->-jL iT lc.VI iiJJ5 LjJl>.I 151 

(^^lc (jUlJ^/l j^JjL jL>0-(jUuJ^/l (jJL>J jl (jj5UI (j^ I JJl^fc-A I^_a^. 

j*Ju3l (jl (j_C 4 J A i * ft CjIj-JJlSHJ! 4~< 3 MI^J 4AIjjJ 1 (^Jl (jjj_5JI (—5jJI -ij-*-J 
14 j 3VI i_jj_L>JI ^Ul (_^ CjJl>-j U ( J7 _A 4jPo ^j) mi^J LjUj 
j (j^-t-saJI (j^_J 4-jj) j < <iVl 3jL3JI (^^ CjJ_>.j (jL-ujVl LL3 j Ula 

.j£UI 

(j-oj .4 _j!Jij jsisyi ^Ju9l (^yJJ 4 j Jjju (jl < Wn «-j jl K JLl jcjjIuJI 3*Ijj 9 
JJ-AJ J_3fc_l (jl Ljjjl 151 15| 4(jl_AjJI J-J_4-0 (_j-3 J_4 _uL_4JJ J_lI3j 4^3 

^-J ^j) \ * U (j-o Ijuj (jlj 41 r rr g 'i a (j ii^ ♦ i (jl 1 -LlIc. (jU 4 4_l>.I JplfjjJl 
4jjwLLa J ts>C. (J£ 4( jr 3jVI L^jUa-J (j^JU-4jjj (jtj 4(Jj)^>»ll (j^J 4_La J \ ( U) 
,0j-uj\-ij4 4flim j-itfajtil (j-c U jj 1 n <7~it 

j_5JI 4-»*>*i 11_>ju ( jr 5 ojJl>JI ^JLaJI J»Miaj 4(j_« 

<_dJ5 (j <m 3j L« (jl Jljxj 4(Jj_^j>JU (_^ 1 

^a3 4 4-A-J J-3JI j|j)«4? 11 (^3 (_pJ! J_jjLuj Vl 4_<_ulj^ ( jy 3^e_«JI (J_ULjj3JI 

L3-a^l ^ jisVI 4 -l>.4, (i ^3 44j^-<J1 iUjUjJlU ^3 <__5 j^ I' 

Cr^> 

4itjjl3 4 4 JLiIL>JI lillju (^^-ulU UiU 4(jL-ujVI jj-Uj (j£. LuJl>o !5lj 
4 -jL5LLaJ 4-J-JLa-4.(J->JI d ,^s\\ tss^s ^jUujVl aU ^P-AJ t (ji^J (_£JlII 

LiejjL 4^1 mi ^ ^jllcuj iiJJ5j 5 (jU r11 (jyU 43 jJu9j 4j_ua33J,l 43j mi aj 4jl3♦ !l 
4l5U Ju LujJI (jj5L (jl 4 ^.<jl5j iLsI V litJjlj jl 4 ^c_jjLJI ^j_A JlJu! 

.(j^_L4JjJI l—5 VLj (J_JJ5C_40j 3JI (^ic. 3j^l_2 

14 


6aj^aoJI CilgjjJI go him»ll oJLcldJg qLuuUI 


fj\ ^I1J 4^t-L<.uVl£^ 4cljlj.il 1La g^>-j 44 -qjJlSJI jj-loJI C-^-uLuJIj 

jL^_a-l_jjjjl (js> *) jJI £)£La Jib < m'vVI IjLoj j 4<_yjtjVlj 

4_j^Lj j-JjilJI J-lS La p j ' '■ ^-a-CJj Jl^*JI ^aJL*Jlj 4_uVI aj 1 <>>-».11 

:^f 

.. 4jj Ju*_a » Lulu I ^£jIL>o V jj_l3 

. .4jj^5EJ>* 45eJL^Ij CjIjjI L^j jj_tb 
. JljJl>JI (j-a CjIjjIj j-jjj-jJI (j-a ^ jr L>.j 4^tL_u1 L$J jj_ib 

(I - JC&) 

CjIjjVI Cjlb j^Laii ijj ts~! c. 4j}L-j c-JbLsLJ i^rLc. J_i p j Mitfltl Ijufcj 
^j_a 4_5eJLjil ^ylc. ^jIL>*j (_ylcllj t4jJ ljJ u>JI c2j|j_iVI c2j 1 b <j_a j*jb! 

j, i/^r. ciJLufc <jbl .. 5 jjjj-JI jj_a CjIjjI ^uuaJ I ^j_a ^ Jibl jjsci>«JI 

4jL 2^ ^_yb JljJl>. <_j jl < nI 4 jI Jlj cilij c2<jI£j - ^ j J liL) *Jj % * j * 

. J^j>JLl 4b L£ i C ix A i L> ^,-Ul br'-b-a ^alc Jjj>u t j_jjLlII 
1 tK I mJ tb^La c2ul£ 4 jj-jj>JI jLjejvVI ebj^SLlI eJJb 

4LajVI <j_a 4ijjJo (_jLo>. I 4 0 lbj_a (jbjJ jI 4 4_u3j_jJI 4jLijv 4^jJloJI 

^b C2_a^ljbib 14bLla-xJL) (jj-uu ^j-a-a «tVJjfc c-bj^tl < a ^-Ij .4xjJlSJI 

. ^$jLalit_a Cl>j »1 j tToVl ciJJj c2<bbjj 4^bljj|j ^ufcLjLbj <_bj^£JI CjLubojI 
jt 1 £)_a ibjg<tl CjL& jb JlIc < ^j <jl£ La 4cj-taiJ L^_tbj JlcLjjJ 
t4 j^_l>JI ^LaVL> J-a^t-a *La blbj jl 4jj-stj^D ^j_a L^i-a-t-ul (j_a Jsa^LcuIu 
j-th-C. 4j15L<-u ^iollj_a Ci>j ^ j ^To. 4 LoeJjJu ^lb I j5L<fej 

JLU LjJtJjlj !vl^e_4_4j L^la (JlLaJ 4 Cj 1 rt«utl c rth-Va (j_a Lfcj^>o JI ^ I Jib I 
^jj-tbja La lj_u^ IjjI^ cb^SJI ciJJj ^jK t <> ciJJb cJuisI . ^jbJI 4-lLc. 

* ^ 6 ^L<-u-a (jbsjl ^b ^a-Aljj_a 

^jibl 4 >jl_Lc. Cx^bj La-a JljuI ^jj ^jL-ujVI jajjLu i_b^^JI cjjLc IjSbbj 
Ju V 4^jLajJI jJ^-l^-a ^j-a 4 Jj^1d 4l^.^-a 1 tl j ,/>c ^^JlL_oIj 

4j^3cj>JI CjIjjVLj-j^lIII ^yb 4-tl^. jlt£. La ^jbt-4jjj?ej>JI Cjlj^Vl 4ja t .n ( j_a 
CjIjjVI Lalj .c 1 <jJl>J! j. < 1 1 fhj t ^,c ^4111 Neoliths «GjJl>JI 

4j^j5cj>JI CjIj^VL Cca-4.>.ub 4cb^SJI <_yb ^ylJlj 4^jbVl 4 jjj5cj>JI 


“ 


.juiil j < 1 ^4iuj Palaeoliths 4_aujuij| 


!$ <*d *Ul2l u 

4_2_lL^ £yu j-t-uOil I (j_a iCjLajio clul^ 

jL?eu>*Vl j_j| ^j-a 4 j 1 f, (^jJL^o Lau .eJi^SLII I CjIJLlU i j r a 
C^jL^ Laujj ‘ Ju».lj ^j-5eu>. lLILlA ^ 4uI ^jjIL>*Lxll <_djj| I Jl^jj 

.^Lc J< Mi l JoLxjVI j-jLu £ua t4j^sej>JI 4 jIjjI 4j CuLLi.^ (^jJI tU a ?Hj 
\ Q jl * fjjujSl t _ T lII ^j^LaVlj JJlsu 4jI '< t JloJj 

. i—<- u^jJI CjI Jlj tc-^Laujj Jj t Jl>.Ijuj 4_auJui]l 4 j^jju>«JI CjLsLSuJI ^jLb 

^ * 11 <_£j| j ^jLa t £jot_a (j-ULa LtaiJ |jl 4ul ciJJj ^jljua^ 

jl j t^j-oj tiili lj ‘^i oj 0 * j ^liVl 4 _l^j ijr 3 LocjjJj 

diij CL<-4-uu3 j . L^jI ju 3juAl jt t4_LjJU ^ t j | ^ l_Laj J^JlL<_uJ 

tills 4_i_<_u_jj tc-t-LjjJLllj SLfcLiaJ.1 j_cj tLgutaLir^l <-<• n^ cjIjILLII 

4_Jj_jJI 4l*ar <na ^jLt-ujVl 4_t-a^ CjuL^ ^AjljJI 1 j <>>♦ 1 Cjl^laJI 

:^LU! ^ 

SjJLaJlj 4-jj. j" <,<1 U BjJLaJI ^u t4_u_u 42 000 (^ jJsV!) 4 j 1 j JoV1 3juuJt 
j_La t4_jijjVI SjILaJI 1 4_j_LJJ l>JLI 3juAj|j t4jjuJj_ijjJI djuuJIj 4 u£Lujj^M 

j! t4_auJ lIII jj_l2JI j_u^c IJlu j tl j i^r. ^n L^jj 4 4_L_u 10000 j-5cj 

j ^ Lajuuj (^ .3 4Ju-u 2000 8000 (j- 0 ) j-t-sajtil 

.. JlJJl^JI 

Uj 4iuJ_>JI 4 _j_^JL*JI lAj)-luSLH ^yJG *4 jCjIj_jJl2j i^clilj j 
£) l (^r\_a_jJI ^JLc ^JLu tciili j_aj 11 ^ J? 1^ n jl LfcJu^J 

(^JlJUJI ^ /-^>♦ ti Juu ^ ^ 

JL-La 4 _j_jI Jlj) I ^ ♦ 11 ^j| t4_ui^LII J j) / -^ ♦ 11 lLUj 4_i_ul^ Jlj 

^j-a JljJ-j j t 4_m_t2j>JI 4_ul^JI jj_^2JlII Jl*j (a .^ 4_u_u t_aJI 40 

(-^^Ll>.VI L-aJuitJ j-tiijJI (j_a ^j-u-Lv 4^Lajj ^jlbeu 4u I a4*ij a 

. 4_ul Ju ^ o -uu l-4jj-tTo.iJj £j-a ^j-orv 


feoj^AoJI CilgjjJI guo him»ll dJLcloJg qLuuuUI 


4_ajsc-a-3£j 3j)I^U lILIj j_L$j Neanderthal Man (jJlLuJI (jL_uj!) o J 

^j9 (jj^ej^jj 4 Lli^Lc. IjLlc^ IjjI^ 4 Lu-4.uj £c-aj 4^j^SJlII 4 jh**- f. 

£_lHj (j_A clxj JoJI ^ (jLuujVl (j£!_AJ 4_ui^LII l1iLiL>JU a L>, ,.l^ < 

4jl£t jl 4 ^lLc. (Jdl (JrJJUjI 4jljj9 J^JlL_4jI JlaI 4*1^1 £CJjLi]l 

♦ L j-uojJl J^u U£ 4t_£^LbwVI ^Lqj LlC. (Jo/LjI 4_l£ ^44-l^ CxjI£ Llaj ^Jlj 

' 6 f J ^ MHt a Jplj»Uj i4_i^ jc_ll 4-La^Lx 4_*_4_4 jJ 4^j_(JI IjlA ^ < h*w (j£Jj 

^jJLc (jl_£ I ♦ 4lLu! Jlj ^cjJ! 4LuLuL>. LjL_ujl j)L£ 4j| ^yic Jjj 
^1 L?cJj (j| 4 l£1L} 4_jjL_ujV 1 ^JLLa-A ^JLj (jl Li} dlxJjL>JI ^JjlII 

. <>LjJ,I ^jLsc-aj 4_j^ U i a ^ jJI £j-lH j-A tilli 4 jcJjLLlI (j_A jl»J £^J 

\ C. (_£jJ^_A (j-A I UjIj « 11*» 4 0^_U_4J A_LuIu_4iJ V“^^J ^ l~^ ^ f tlj3 

<j-Aj 4 jl».T L*_d3j_A (jJ^JLllj (j_A LuIdj-a 4jLp. (JjIj 

LLajj_4lu 4^yTuIu £dJL (j_A 4 _jJI (J_a^* Laj 4 4_tj ^_yjjS3 Laj ^La (j^SL V 4^3 

(_£jljJI Jj ^ ^ C-<_>lJ 4.»-4 .mTlA 4_<LlL> (jj£L L^jjj 4(^jljJ! lL^uj t ^ Mj^L 

(jji llui jL^jVl i^jUj jjji l£j^> £ d^*- 0 -° 

JL^cLj L-.<J?eJtJ CxjI£ a .Utl (Jj_JJ 1_4^ j! 4^jljJjJ! (jLl-l3 

4j ^12 La Jj?e_4^iJ L 4 I jL^jVI (j:jL?tA 4 Lr xbUI ^ (jLtuiJ^/l 

.4 jja» 11 JLc ^.1 ijj* 

0-2e_J! (jjj-Ls 4 >Jl>o 4^_ r x^m l__<_aLjjlI 4 ^jLl^jVI 4 IJ 1 SLAJ 
4^)1 < <1 iVI j*_jjLj jj-*j J->* JjL>* j-A fU 4 4 _ajwLjJI j^SJL Iju 

^ < ‘j 4JjL>JLl J * *. jL^jV! L^jjjJ Cj^L?c-4-uJ' ^j_A 

jl 4 _j^_jj_lJI CjLjIjlj Cl >j^-lU 44jjJl>JI f. ^j-a 1 a if (j-ai^ IJ-A 

. 3L_>JI 4 ? j_A 4 jj, miiII 

ciJl-LA (jl 4^jjLlil CjLaJLv (j_A 3 JjJl>- 4_j 1>. ( jr j j)l ( jr l*-A (j-4uij 

J_^_C »1 ^ 1 d (j7 UL3Lj^J 44_J_5t_JjLlII CjLaJL>JI (j_A 4LliljJ 0 JlA (j\J ^L^alj I Jl>. 
1 CjIjLl^j^j 4_Jj_^_LI I Cj jL-^Te-t-uJ' j t^c ^ JlLuJ t 4 j I j 1 ^J ^ ^ 

^ jL?e_t^ . aJLLl JlIa cjLSJL^ LajIj 4 LaLaj liLIj^ o-^J j-aVI (jL^ .3 jljjl>. 
c^ U,,A \ ^! LgjjJaf jf 421^1 cjjL^oii LujJI oUjjlU oUjL 

L^c.IjjV! joLIj (jjJj i_^l h_3j^£LI! LkljjL>.j cj^LscjJ! (jjJj 


“ 


6bU^aaJI CilgjjJIg qLuuuUI 


4_lj 1 < >i iVl JK ui Ij 4 L^jl j_l d »>»j 3 *1,1 CjLjI^-l>J1 

CjUjjJJ <" 4 3 I 4- A Cj t Oj U> tl (jT £_j!^1L_4jJ HJ jjj . L^-LlC. 

j. i{£j- ujjJLIj <_^Lajj VIj ^-uijL>JU CjI 3l V g 

dJjJ (jj-AJ JllUJI L^jJl».| CjLjIj_L_CjI 4 jlr. Jja La 3jLLVI ^L. 

^JuL>JI j oWi < nil SjJLlII (j-o ^JuaVt ojo>J1 IJlcLo l^*jg> £-3 j 

.j^VI 

4_L_u lJjJ I 45jot_a Cjj JlS 4Jjj1s 3jo£ Cj_}L_u (j-u fjjj, is~)C. QjSs 
Lai 4(j!J) /.oil ^j_g C*-tJ.a3 CjIjjI L$_l 3 Cjj_A.}jl t4 jij uiVI 4 ^Lo!lII j, t^r, 
^_L*JI La J <-^»j cillja j (juJI 4_Cj_l3j) laLo*l <_Sjju i4jjJaJI 3tl 
Cxal£j . 4_L_u lJjJ I 120 j-seJa LlL _2 j_3j t^jLajVl jj-Lj CjIjH^ <j_a 3 jo£ 

j 4_j L_j»- >_ )LlluL g^Cgj 4 _u JlaJLI CjIj^oJI L^-La^ t 4ojlj_lLJ I 4-lLuJ I CjIjj^jJI 

. 4jL3j 

4_Ljj_L .CjI^LLlU 4_3jL_u i^jS I 3jC£ HJj 4 j\j CiV' aj" 3tl ^J_l 3 CjaL »j 

. 4_J_L_tIu VI 4>j»a_aJ I ^ La ^-uL ClO-uiJ ^^juj 1 ^ *^“ i _ h^JLJ _} L_) V 4 Jug VI 

4_tic. J)1 Uj Jl^jlI I ^1 HJj 4 _lL_LVI 3jIL3JI J_l 3 La CjL3lit_g La 

4-tg-A? jl^aJI I ji^Jj Pleistocene cjJuvVI jl^aII ^_uJ 4 L p»jVI CjLLlL L air. 
Ci i i til^l 44>j_5e_S ^_3_a ,(jL.uaVI jj_La ^jj-t^jJa £)jjilt al gLIl ^jJ \£j-& 

UIip L^JLLCil 2LpJ| ^JIaJI CjUI^ 

Cj_}L_4j (_^3il 4jj)L"ill 4 ^l>. CJjaCol Ski (jLja^/l ^jla CJLafcj 

.^UJI 4JL<a j-ta-5 ^ jy I(JI 4 CjI a < nil oAJb a 11 tn^j Ija 4alj 4^jLajJI HJ5 
£j\jui j-n.t.L.i.1 ,i 11 I i_LA Cj Jl>-V l Jl^aJI ^ $ 11 “ a i I ^JlC. 3 Ll>iJ I Cj|ja 

3ja Jl>- 4l Mil in (jju Ij Jl^aJI I JlA (j-aj . CLa Ja>JI Uj-^L-a jitla 

J-oa3j 4Quaternary (jaljJI c__<_3j>JI) ^_<jjLj c«jg <n 4 ^JLaXI ( j-g 

(j^-clg ^1 (Jj-jaj j 4 ( j^» «ll <Uj-c 4_u_u l_3JI 200 4a 1jj 9 1 ^ >r. ^oJI-LaLaj 
C.<aJa>JI ^JLaJI gj-aD L^aJL ^^jJI Ja^ljJ.1 cIIj j . ^ Ij 4_a_u 

^L 4jjLu_JI CjLjIJljJ laaiTa 

j-lSLlTJI 4_jLc j^a (jLL^/l (jl (j-j-uLt-g ^yA Jl3]j 

cillj 4 4_aJ laX I Cjl^aJI Cjla^_La ^Jl>-I 4jLcowVI ^j_g 4lbtJLolj 4aljj| ^_u-a 
jola 4 CjJl>-VI Jl^aJI 4jI Ja ^Jl g^aI Ij) 33 3j (jI Ij-C.1 L~< < nl JlS (jryjijl jJI (jI 
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6>oj.^aoJI CilgjjJI £0 him»ll oJLclnJg qLuuuUI 


j3K i Ju>»j La till j jaj « ULp* l 4_aLtei£.j i LJLc 4 j^-5c^>J1 0jIjT 

(^^jJJlla) 1i j :7 £ 4 jlf. c. ^jLuj^ ^, ,.Vl t*1 Alt 4 -lLuHiVI 4-LajVl (J_l£ Lq^IjT 

^jL^ujVI Ij^l tillll 4 _<_jIjJl» j Heidelberg Man tillju ^a-ujA 

i.*\ \"( ) 4_J JlJ>.J_J V ^-se-cla ^j Liu-1 V .lLjLu^jJI ^Aju jj »^j£Lo I 

. j_udL>JI Lu^j j'ljil ( jy l]l 4jj_iiijJI (jru 4 j i mi CjLLuaJI 

(j_a 4_^ JlJLjJs I S^InJ! t 4 -lLhIu V1 ^J_lS La S^Iuij I ( <_<_u 1 ^IlC. lLU ,lK 

(j_a ? 4 _j_c jJj 4 _j^_<L>. LjLoj ^ jr Lc tOjjL>JI ijr >-J l^aJI CjIjI^ 

t 4_t^ 4_jic Ij^U- ^jK-c 4-ucaj PiltdownMan ^Juli ^jL-ujJ oja±jj ^^oLjVI 
t£c_U ^Ic. ^Jl ^j-usj 1 4_a^t-a->d I jjj Jli^. I J 

(jl Juxjj . 4jj-jj-jJLI j-xc tSLpJI 4_u ttiil j 4 _l>-L-£3 _}Ij 9 ^ jJI 

^yj LewVI £C_4 Ji ^JUJJJjA (j_4^»KI C-<-L>. J-A tCr JjjlLJI (jL-tljV! til! j £C_4 

j 4_>.l j_<_u jJKI 4-jL a-us O-t--*. j)_a 4 KJj . (jVI ^j7n«~ ijy I(il LujJI 4 j^ mm II 

I j j ^ LjI^ILsI c_jjILaj j.ulv j ^ °i tcill j £_aj . OjJl>. (jL_ujl (^1 £c_a ^j_a 4_u! Jlj 
t-jjJal 4_jL _j (JjJLlI ^jS^d ^yTcv- tCuJjL>JI jjL-ujVI ^j_a 4 T (-^j?e-c^- CjL^j-o 
4 I ♦ 4 LL^jl <j!K (^jJI JLjjJl-Ll-lII (jL_ujJ ^j-c Cjli-GaJI oJlA 4_dl 
4_j^j?c_>JI 4_jI^JI (j-AJ t4it_a CjLLu^j ^j_4 ciJJj ( j.uS>LtJj /a 11 ♦ A <I ^ 

<( j^i r t? Itj J j II (jr ^ 4_jjL^_aj 4_j o-^J *3*-^3 J-L^h (^lc. JjLi (^11 

. (jl J-X-aJI (jL-ujVl J a *"(I nl (jP-II 4-4-1 J-^iI 4 ^LuVI (2-JSLtL)JlL4J^ 

CjJuxVI Jl^aJI ^Ul c-ukLt^. 1 3 j>jjlII Ijlj. 4~ < mIj 

^1 u t>, 4 11 tc? _cL»jJI <—^>JI 4 Im,Im, l^J^II Pleistocene 

,^u-uj"<(mI >II i n ^jJI Pliocene jJ^LlU <±«jJl>JI Jl^jlII 
jl ^JlSj Jl 2^ ' ^Ij-ALuidO ( jr 3 <±<j^-lU ^ <>> 4 i (ji (jVI 1 nlr.j 

j 4 j_^JJI_£ tjL^_iVI cjLu-^_ 4 jjk 5^_lI ^jla jujl>JI ^ ».<t lj tLjLfc^j ^ 

CjLljL^JI (j-4 4 4 Mi^a j\ 4_LoJ- 4-5CJ t4jj <^J*4 ^jLil 4_usUtJ 

J < C, L^J Cr il_J - a J n . >. ' 4_Li_J_>iJ, I CjIa^J^JlI (J\J JAJlIj (^yjJLxl Ojl^ (_y^-II 

Cj jL?C_<_4J L^-L4 i .^LSJI (^ysSJJU^ ^^1J-LXJ (JA &JJ^- \a j\ i4_J JuZjA 

(jL_ujl CjI <?l hr a (j-C C^st-jJI (j^ JlIc 4jI ^ i^**n tlLIj (J-A t4_jj%.jJ j-^>. 

till* 4_4 iLa (J-4^. 4_lla_L^ 4 jj^_lII ^£jL>JLI CxjI^ C1<jJl>JI Jl^aJI 

S^j UK jL^Vl o? .OJL^VI j^aJI jU ^ di^JI JL^ ^ 


" 


6bU^aaJI CjIgjjJIg qIujJUI 


cjL^jlaj ^JL*JI jjfc jljJl 1c. 

4_*_jLlL<a o_C JJu-OJ (J-5CJ ^ jJI jJv OlJ CuJjL>J! Jl^jlII ^jLj Ljj-litJ 

ciliii t_ 11 otjj c 4 'i i ii (jj-JLi ^_jj q 1 ill jus t4_p jjLoijVI jtjjLj 

L^JL-ol (Jkj Eoliths jLst^VL 4_ul cj!Jl#*-!! 

^1^1 4 Q\.J j-U-^rJ I (j- 0 »1 gUfl (jylo* 4_i3 l£j£Lt2La ^^L-ujVl 

/ d <?l N1 .t, 1 J i 4_*_J_J_LaJI L^JJ-t-u ^1 c£il3 J I J-L^2l£ 1 i jfC- C-UJ.UU ^oil 

(j! j_u3 I5lj t^j-sa-SLuJ jLjc^Ij Jsa_i5tJ o^ ^ jJI ciLiall Ju».| LoJu£. 

4_5fc_A LaJl^ VI tCjljJ^U 4 »*> Ml a OjjJaJ J}U* J ts^J ^J 

>LA<U jL>t>.Vl t^LSjjVl 4 -Lul^3 

. C_jlj_}Vl J_u-o (_JjL >0 o_o (jL-oj^/l IjlA Ju 4 T l < JLj La 1 r 111 ^ 
(^jJI Pithecanthropus3jLw pi mm! 4_jl ..4_jJLlI! SjU-Ltl <>j_A ^ Lr j>o 

4 3 U HI jL^jVI p-« 1 $} <<ij I 4 3iUtl <?LLoj ijr Lc. 

4_u_u eJiil 300-200)jJ>-LilI <±ujJl>JI Jl^jlII (jLj| t4_ul£j_jJI 3jL>. Sp-pp. p-* 
La_uL^e_uJ 4_jJajp^VI 3jl_3il CjJl>.j LjL3_l 1I p_«j i(^_UsL>JI p-sj (J-J-S 
1 1959 4_u_u mi tLeaky ^ jj3£jlJI 1 gjlr. j-i£- <_pll 4_$_3e_4pJ I 

1978 4_L<_u tjr b Cj^i qL<-uj1 4jj_u_uVI 3jLSJI 1 ^Tlc. LjLojJI (j-«j 

L^uLstJj 4_^_5e_<a_>JI c-i-'vLuaJ I Jlu-o CajI^ L^jI (j-kaJ IjLoj 1^* ^ 

^u-uLj 4-^jsc-^->JI c-lvL^ (jLojj VI iiil5 ^ <a < <n ciJJjJj i4j^j%i>. <Xsr \, nl CjJljvj 

t 4j^ (jjjjjjuaj 4J tZinjanthropus (jL_ujVI Alx* 

»l L4J (j-«J t4_u_u lJi]I 600 j-st-9 (jLjijVI ciJ!5 jJ lSj 

LjLLjJI iJJUlj 4-lLi cJj ^jJI ^jLouVI ^^Ull cJiASLII cdJ5 

4jjLuhJ! CjLjIj^-l>J' ^j_c 4 jI Jl£. I ^ *"i • mj j 4j^-5cj>JI CjWI ^ JiitlLuuJ 

^J _^_3 . L4L3 ^jl ^ \^^JLA !j &J ^ S-^2_U 

j Vi 111 i (j-c. 1^1 <7 m V ^jLujLiJijJ i^> (jia-lllj J^jtJL 

4iijLI^j 2UU1I JljQiil ^ jLiai (jl^-ptll 33^1 ^>UJI ^ Vj 2UVl 

O? 6^^' ^Uol^l U ciiii V^J j c^VU. ^ jlJ! 

. Jljju o_a 4jjL-bJI Cjljl^pJI 4jLusV 4_*_Lu^j o?J ^JiitlLujj 

jj)» Mill 3 j^j 4jJl3JI j {^Jb o^-^y^ ^-<fcf ol 

VI jJI oL_ajVl jjlaj 4 t^4 Ci < mjIj . 4J*J, CjLL-^JI oJl^j o^Jlj J-Aj 
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6>oj.^aoJI CilgjjJI guo him»ll 6JLcldJg qLiiuUI 


£c_a Jlo-j Jl2Jj i 4JL$^e_$o*J j 11 V i4ie_« jjk>~ 4_t-^9 

(_yjL_ujVI j*JJ ^5e^>J ^jVI joJI clxS ^3eoJI 4_o-Lj ^j-o ■ U ,^ 3jL>. £)L_ujI 
CjLjJjI ^ $ 3~ j IJlj JlS t4_uLjjjVl c_jI^j I ^' iS ' 3j»<IiLl« 

Jl2]j .jju£ Jo- 4£j-Li-u ^yic ^_La_u_uJ (Jl^j V CJjL^ S^j^JlJI t» LliI> VI 

: d)T 

a A j 4\l ~ 3 ^-<-0 940 (_yJI 900 ^jLo- (jl < <i ij j*-« 4 ju_u 

3 ^_<-u 650 -520 Vila (jVLj-3-JI ^JLl 4_ta£io- 4 ju_uj .(j^aJio- ^L-ajj 
£_a 4_l^lo- 4 ju^jj t4-.uL.uj VI 4 JL>-jJ,I jJLu (j!j t3jLcLUI cjI 5 ^ylc 4_3_j3}tj 
j ^jl «<i,iVI Jl-Lc. jc_l,! 4_Ik^Lv 4tm Lot .3 ^ <ii 1400 ^jjjlULj ^jL_ujl 

.3 ^_<_u 1500 ^4 ^-toLti.1 

^o-QJJ ciujoJ! Jl^aJI ^l/Lc. JlS 4jI ^yl^. 3jlo- (jL_tul Lilju IjlSLaj 
^LsguoI {j-A Jsao-I 4 j I St tl ^o-Lit-ol ^_ul Jlj J>L* 

J^LaJJI 45J_« t Vj_& c_ufcj J-& £>5LJJ (j-UJoJll 

(jL-tuI j*-A <—JIj 9 (J_A 4ul JLU tA^-JI (^Io- dJjJ lJ A^-LM _}1 Jl3 

4ul ^jJiJI j -&Ij 4 _ lL^jlj J <<-Vm J^LsLtXI ^-- u a o - Cij^lo Ju9 3jlo- 

L$j L« Jj9|j .4_u! Jlj 4_J1o- 4_jjj_uaJI Jj|jLi>U ^LI^j 4jjJ J Jl3 
4_$jJu9 CJuL^ (jla-LlI (J-j-u-u ^yljVI ^jL-ujVI CjVjLst-o (j I j-A (jI 

4-lc.Lajj 4_u JjlXI CjIj^IJI ^1 Jiir" > tilj CjIj jVI ^-l/-o ^jVI fiQljLse-c ^Ju9 

4_jL^_j J-l^ LAjj) U" J_^L£ C. J t L J^ ^jL-ajVl 4 _cLj3 ^-U-U JlTG JlIIj 
(Jjo-I 4jjjiaj j_<_u ( j-C- ei o t- u (jl Lj^jI 151 Lolj jo-tiUI C.«jJl> J I Jl^aJI 
JL 4 C ^yll LaUtjlj JO-J-J 1 nlf. L-cJfc- 1 ^ JJu-^ail Ijuk 

Ijjj55 ^ (f< ^a_uL_ujI I(j^-«j^VI GjI jo-l ^jl c-ulilll £>5 LJj 

3^J_2JL1 4_JO.jL>JI CjI 4 Ml II Jjiuu Q Ij tJjjio JlcLj ^ 4 ]J-3^. C >UjLujI 

ijo-LUl I j-A u^l>. ^5^5^j jlaLIj <Jlj5 V cGl^ 

4LlUj (J_u_4_uJI CjJo-V l Jl^jlJI 4jIJu j JJjJoJI Jl^jlJI 4jI_^j 

^_^_j 1 m lr. ..i_5jj_>JI j-xc i—3j)II ^-lC. 4_cjjGJI jj_GJI ^_lC. 

J-±C 4 J^oJLl ^^yxolil C-uIjLlC. ( _yb Jjuf ^ <>>0 oVI clOfcj-JI 

3jo-LLo 4315 (_y>-I jcjjLtil 4 i 1 m <Hj L^jLojI ^jlj ««4_o.jJ^-o. jj <^r„ 
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6i.uia. Bn ,11 ulilgj3Jlg qLuuIII 


jJuLlU CjJls.V| Jl 4 *JI (_yJJ uIiJlLoI U£ JLnia IjJi^ 

{jja 3jLiJL>. fiLfljlia (jjO (JjVI i-^3tl 4 j| 3 JL>. 
Cj_*_>.lj_j LoJ_Lc.-j_iIjJI t i 3 ->JI 4j|jiJ-udli <±jJL>.Vl J^juII Jl9j 

(j^o ^Lll! (J_uia_flJI I J.J j 3jj| jJI ^1 3j^^2ILo 4 jJi_iL>JI 4 3 jUtl 

(jjLuojV! ^JL*JI Iju Loj-if. i^I *Ljj_23 4_Luu (_kll 12 -20 j_uo < i3->JI Ijua 
CjJLa_j jj! 4J jJlj3 Ju 3 (jl i ii iVI (jl La J_Lc.j . 4ibJirsJI 431 a , a Jiie3j 

Jliejlj i(_yjl a < n~>JI j. 3" i <il (jl Jl*j i(j3=>jVI 4 juj Lj^LSjI 

43f.l i i.-ij i4-i£j 4 a If j^Iaj i ( _ 7 f.l a"~u'^l J. a" i nlj 4-uL^iII 43 jjj^s 

l1)Ij_uu_c. L^_i . t-. ."j 1 tjr 3j|- t ^3j^/| 4 _u 3L>. (jLLaj {jja l_^_i (_^u>. '3“j 

»l i>i 3 II alj^>.| (_yJI lSj^I 4-p. CjUjI^ (jjs c '-*-° L°J j-A-(j-l i mil (jjs i_3jjVl 
.^UJI Uj-uaif. ^ 

aLsoLi ^ j i ii~i (jjti3 £-iljJI i. 13->JI ts if. (_y]| jaluJI £-a (jjl Lj-ili 

. .. f j£Vl 

J # « II ^jJI CjJl->.V| J g » II j_i£. Juuiuull (jr^Ltl 4 a lk ^ (jVl 
u-3\ j^i-llll ii<jju>JI j^jlII jj-oj ..dJlSJI i <3->JI oLl^j ijja-lill iiujL>JI 
jj_23 njLajVI llUj jLaf.? (jl ^ 1 m ii Vj Miocene ... U, ,,jVI liuj^^JI j ^»11 
.. L^aljJj I Cuuujj (J^ill 4 -Uj.uujJI CjI n 1 1-1TI i*l a 1 » £^a-sc-«J 

Oligocene rijiiif 49^19 gju |gy 

Lg_aJu3lj dJllJI c_ 4_L>JI 4 1 Mil Ml J tf^4 Jjl IjSLaj 

ciJLUI <-xJL>J! jJLu J^ti! ^jubj Eocene CxjJlj>JI jl^c 

<__<JL>JI) llA 4 ILl^_A| L^jLaIuj ^IjV! CjJJuu L^-a (j^ij 4 4_u_u 30 

CjLjLiiJI < ii 41 3 LtTuJ jLjT 4_j_i_u1Ijj ^<u4j 4^1 (cJlitil 

tL^_aL>.jl L^H_L>.| »1 m i ill ^-o t<5jlJu-iS £uuajJi 

^^JLc JJlJ ^lu 4_t^ ^Juujj *4_L>»V1 4 K < in J-*ij 

^_aVI j^T i n i*^I g. j-tTu-J CxJLtj>. taLaJjVlj jj_klil ^j_a 4_L>-^_a 

c j_a .mI' 4 L^VLaUrvl Lufc ^j-a ^jlxajVI CjLI Jlj CxiL£ lilj . LcLUlxtua 

C<^e-ui i^jLa^JI ^-claLa t Jlsu! 4-jjv4JLvj_a ^Jl ^J_3 Iuj JliAXI 

(Jj) <^4 tlLIi jtJjlj <_j|JL>.l ^j_a c_x3j>JI 0 jJj_a 
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6aj^aoJI CilgjjJI go him»ll oJLcldJg qLuuUI 


. i i11 j t/~sc 

La cjjl^.1 yjt (jL-ujV! (jl JjG jlaI j-tToJI £_j_aj>. «U-t3^L>- 

. 1 g V a j-jl£ La t4_pJI cjLuISJI tjj* 

-4_jt_A gl Us a!^- /cJj i4-U_o (j^jJ-A 4 _}!^j3 f- ^ ^-A Jl9j 

JL^I JLlL! juiL VI iLujJI ^uL^V! 2LU^JL! ^I-aULlJ! jJ^ <> 
. Ljj_aj 4-L<_u l_aJ| 200 j_>. Jlla i£\ CjJl>.VI 


(ftk a* aL-ajii 


jJ-caL-uIti (JLaTpJ V 4jI ((JjlojJI (J-llftJ ^yC. 4jL£ )) «^_tHi_L5 (jL^Ltfu)) J-AJ 

' fl J ‘(_>-^L>» dJj-a-La oJjJjJI ^V t L^jju La£ 3jjJi]! ( j r a (jL_ujV! 

J^L>. 4J La-» Jl3 ^jLlujV! Li! 4 oL 4^V! L-xjfi^j 4 _La j^Ialb £)! LpeJ^HiJ 

JjLlULI jJLt-ol-ciilij Ij_a J^-jbj 4 ^jjal 4 _aLsj j-^! ^Laj 4 _L_u (jj- t J-A 


. La-*Tl<_u V L> 1 

♦ ♦ ♦ L«-uj V1 llUj 


4^j! aLaJLc ^j-A (jL^V! jhLi ^j! jlloJLI i ja JjlJj 

CjLuJuJ! 4_l3^_a ^j_a Primates JjIjV! <LLu-n^ ^j-a ^jl^-u>J! »1 a!t. JlIc ^LjjjVLs 
CjL^AjJ! oLlluL LLpJ JjIjV! ^a -i-ajj Vertebrates oLjLLaJl 4 JLll9 <jt\j 
L ii*J! j Hominidae ^^UV! ^ !r. J-aTuTuj * Anthropoids 

c-JLiJl ^fjJ! (j£lj <4_cLaj g-Lmjlj <CLa12 J! jIcL (jL^jV! J_lajj Siminidae 
• (_iJLJt-A ^j_jJ! 4_J i"i j n ) ^ jr lJ! ^LjIj-aj ^L^VI £j_lJ! (jl j-a ^_J! 

j_j_c Lb^LLv.! (jJl < A 4 4_a~i J- 42 JI CjIj^_aj>J! ^jLujV 4-u-gjV' ^ajl 

^a-<jj! (3^J £)L_ujVIj 44_o^Lj <?^!i ijr <_uLjt (j \j 

(jCu-Lu^Lll aK tl j-A-Homo Sapiens ^-la-1! j! <_SjIjlI! jl ^IdLlI! ^j!I 

JJ j! clJljj! JJ jl ( jr i*-AJ ((j^-UL_u)Jj-tiiJ ^ jr l*_AJ 

jJ^V! < tl j_a ♦ J tl L^jMclij 44 !uJl>J! ^J)!»H 4_L^i^e_A^J 

4_ijLaIla CjL^>. ^Lc. !^ nil dj IjclJljjVI ^jLj 4JIjLSJ! 3jj_uai! Cjjj_Lu 

L-S^JLi! j, is >* t! Jlla 4^<u JlaJI ^aJIjl!! 

La (jj-i 4_3 _lLs^ jLLJ! (j!3-pJ! a t-*., ,.j~.a 4JL>- ^Jlc. juLajj 

(jj) j ! a j-stJ Jlla ^ J_lL>JI ^ <^»!! aIjlu! Juu (jL_uJ V! ajl <^-v. Cjj_LA_s 



6uj^aaJI CjIgjjJIg qLuuUI 


i(jL_u_iVl L$_Lu (j_aj CjLsjJL>JU JSLI 4_L5e_4 4 j Jl-lL>J' jj tl CxjI^ J. 31*4 i 4/iii 

jJI oL^VI *»IV' cM <>• ^ J* l>Kj 

3j_« J-j-s ^ 1 -v- ^.jjLj 4J <—3j-*j ^ (j^LaJlIj 3 jL?ej>JIj (j_« L^L-^j 

4j1ju d<_il£j i 4_u_u t Ml 4 _jLcj 4_u_u l_3JI ^IuLq (j-A_) ^LsJLaJl jjJl^j 
j. <^»U jlLo ^ujlIII ^JL*JI cjIjLs (j \j cLuL^VI cjLcU^JI jl 1V1 )\ 

(jl < <l iVl 4-J-^ j^L^J (^jJI d«JjL>JI J <^>*W pj (JjVl 

tjllllj CjWI JiitZu-ul (_yl£. SjJloJIj t<Li£.l^>*VI SLpJI j-^Lj 

4_Jj_(J,l IljJLLo £_Ljj t4_3_iL>JI ^Lcj dllju ii.LLa-3 tCjl^jJL>JU ^jL-u ^ j V > <nj 
«. 1_4 _Lc \ n"< * s a t lIj IJsjJL>J, 1 JL-Lt-U 4-t-oAj ^-^-x-aJ (j | L^J ^Jj^Tu-ol ! 

(J^VI 0jLtiu (jLt.ujVI (jl 4j^-tTo.J1 gVMJI 

(j-o *4_c .,jj *Lb| (j-uj 4 _Lu 4_c.^ ufcVlj ^_jlo]l ^jLtfu ^ Jl3j "d ♦ < .U,H 

CjV^Li-uJI Cl £1 \"( ^3 0-^3 ( M11 jJslj_a ^ 4*^1 CjLIju Cjj[£ [jJt 

» \j 3 < nj *L<ia_U 4_U_u_Uj CjV^Lt-U CxjlSLs t L-$Jj t^ 11 j ^LUIJ L-t-ua^bJ 

.. ^ I j 3^3 * 1 jJll&3 

i ^_<uIa..^JI jLkil 4i Mil mi (Jj-»- ^ ci i ni3tl 4 jIj UjJu9 JIj 9 JuiJj 

^JLaJI ^ mi4 44jLcj 4j1 JlJ 1 Ab-^J ^j |J jjU-, 11 c-ukJu« ^j !jj _}l^ L-ublLa jJb 

J-^LtTuI Uj <d£ Macrocosm Lafe j-Ju^j j-u£ ‘crj-U-c. ^1 

Lclj 4_j_*^_j^jj 4_^>.j)j c__tjl^_« i4_iLa_<_uj 4 j^_Ic. CjLuI^ 4jlf. 

4_j_aL^j 4_ljj_a j_iujl j-iujl (^jJ! (jL_ajVI Microcosm j-uu-^aJI 
(jl L^ . 4 J J !' 4 _lj^J,I (_dl^ itiiA (jij ilj-uJjj !ju>. 

. ^ nr & 4-l^.JuJ 4_ul yj^"3 4jjL« L y^\ (jLaJ^Lj 

4 J I>I 3 t 4 JjL<j (jr ^ £_«L>J!j (J-uij>JI ( jr cljJI <?U (jl^J 

:J^]|(> L^ t (j^yi 

J-*---2 I-aj -a-a 

j ^ if?_ j 1 ., 4j ill_1 ,.4 LiJJbj 

v « <vi (<>—n i> ti ^ u ')\ j 

(j_« (JJLLjI (Jjl>. (jj^HI 1 ju* (jLtujVI 4 jI£L« Cxilj L«j 

. l_A^_t£.j (jl^ujVlj (jl^- l>J1j 3LpJl ^^ic. (JlLo t4!ujL>Jl ^^ixll (^yJJ 4 (i Miltftl 
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6aj^aoJI CilgjjJI go him»ll oJLcloJg qLuuuUI 


• •^oT ijr Lj jlSJj :j.iL3Jl JpL>Jl J^Ll>J 1 1*1 mi aj 

t(> (< dll Jlio ^L3^.J 1J < mV. ^jL-ujVl j*Jl33j 

jl J JLC J ^ J 1 .' Jl^. 1J jj_LaJLi L-L-LTu | . .. A */t £-l_j I ^_Lu 

JlIc Jij3 jjIalJl (jl tilli ^3 jJutilj ♦ jcjvj-c JlvIj 

^JLc ^_ajl_Lc ^JLlj j j (jl L^j £j\1jL3JI 

frl Ml ij J-L^Jll ^j-C. J ^y£. OjJl^kJLs « Cj\ 3 j tl 

(jj-i ^JLc 1 <y g a £)L_ujVl l_3_3j j . 12MU1 ^jLjjl < „n V L*_Aj 

.. LaL^j Ij^vLc. ^1111 

^Lc J-Jj-J S^jLfcj ^jLoJI ((jljljua)) j_Aj ^_ ;r vjJ ^.u ^Jlc guioj JloJj 

jj ~ 1 n £ 1 J_c Ijj k>~ ^ ^ i>*4\ ^jGj jJjfc : 1 j&Jt VI J-ljj 1960 

(j-sa^l jJL Ju9 jjlaUll 1 Jufc £)Lj (jJaJI ^1 taL-<-ul c*JI_lA £)l j! i^Vb 

.$ ^Ijuo 

t jL_ujV! (J_U 2 JjjiA (jl L 4 J fid!J_(-u (JLdl (j-aAl 1 )L>.|j 

jJJLj V fiLiSLIj i (Jr c.Lci>.VI L_iJ j^lll (JjLjiJ lilLcj fiblj ifibL£ ^ ^‘s" 1 .1 a 
(jj/ljp-VI jjlj ig.il J»~ i ill fjjs SjjU. a fiGl jd_jj4 (j^>3 *d jjl iiljLa-l ^ 1 ^. 

(j-o djp. I g 1 'In't ( _pfc 4jJj-iII j! ifiLiiljjJ! fiGLp. jdaiJI fid JjjG 
ifiLdl gL^V! jiiiJI ^>1 fiL. ^oJ! £>U]| Aijgj i3Lg»dl AA 

j_SLi!l SJj^o fiLulj l_L& J^jcd (Jjfc .fiUla CjLsj^sjij ifiLGsjl jLa^. (j - 0 J-* L*j| 

j _ * _ lu _j I_ aj tii_j_o liJjljg 

J-£-*-2 I-.J -i-- A} hj 

tj-u>.u3j Z<r j d AU.1 ^ ( ^ r & ^UJI 4_jjL_ujV! d y^,^- ,’;,H jjlaj (jjil jjJ^Hjl 

. c-jl i^c lj Lj^L^j eJijliijj »1 t^r,l C> < njtj 

4JJI 3 Juvj) : 4 JJI 4_^>.^j ^JL*JI Jj-Sj 

ci«jJ_>JL b l_3_>. t4 jlI. 1 ^ ^_jJlj 4_UI 3 ^ l^r j t 4_3_Lv 3 jlvj ^1 j33 

4_fii_j L«_ ^j 3LpJI Bjlv^j j! 3V.^M ^Jl jjlallil 

. Ia-u^jv 4-lvJI lUjLuISLII (j^_j 4_3_uj 4^3_dk« 4 JL -0 
4 1lJ 1 ^SL^ T u (jl ^LUix^l ^jJI ^jISUI j- u aj ^jlt-uj^ 
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6bU^aaJI CjIgjjJIg qIuuLII 


4jL (J_*_3j a] 4_£Jj . I^JlscIuj 

ciJLlj jLf> 1_4 jI^ 4^J_l3 CjL o-t^-uaZtJ i 3 Jlj Jl>. 4_jj>.j_u 

xAi * 6-° (ji-jVl yk (j£L ^ t jj-LaliJI £j.a JljJl>. £jjJ 4 j^_uj 

L^_l£LJj t(^j) (^i ♦ II jj_La_j_U 4^-u-t^ CjLcuJ 3JljJl>. 4_jLa-C 

4_uiLCl>.V' CjLu_lII (J_<aju ^cLCcvVl <jI jl .<Jl£II 4_t£. 4 3hV a 

cjLoISJJ 4_uIjjJ1 cjLu_JI ^*11 jjIaHil La-La 

^Jj^Ld (j-C 4 jg ( i<^» CjI 3 jj (^yic L-uL-ul ^j) jjlallll J-^Uju L*£j 

i(_ r *_oiaJI t-jlitluVl J!L<a t4^-5e-a D’V L? • <>*<>*11 ^Ijolt 

4 j 13 f. CjLI^c 4jL^ jj-LaHl! JUJI tiJJjSLs 

4_j_b ^j7i j » i ^JlJI ^-cL^TlvVI ^Ltill! jya t4^^_*_ll CjjIjjj 

j-xiijJI jtLb? <jpu (4_3JLl>JL 1 cjLaL3llilj jlSLaVI ^jljLa ^j^Vl ( _ ;r ji> j3Gj ^pilj 
(j-A JL>JI < j->-l jj>- J<*^3~ jl C_jLjL_u_a Juu (jj jJI 

•J^ 

t4_^^>Jlj ^Lajij^l t* i \ UTi 4 _jSLj-c1JjJ 4 j \ <;f. (^j) is\* II jjlallJI (jl 
j j_a L^LlqIJjj (j^j (jl ju V ^L-uj^l ^-4 Tl>J.I llUjSL^ 

: jj_«t 4 jMj <-di!i ^yil 4 jl^Ij^ 

^.1 L> / tl L^ILdjJj 4_3 _j_ 3_>JI ^j£. P-sc-lII 4-lI ^ljujja c-JLtaluj :4_3 j_*_U 

.^U^VI 

(jjv. jjfc La £*LjI (_y^ 4 _lS jliv | 4_jJ mi <a < ^ < 1 L>"n J : jLiTJLVI 
(jL>JI (^1 jL"i 4^VI 4_o»jUl 4_4jjjUI 3j-3JI ^j(3 jj :(j!s>jJl1I 
j__}_^j>. L^j < 3 <<o~~ t4_^Lc LLe^u c><tijt tCjLJp^ miUj cjLsLLJI a'jjtj 
jZJiU (JaUJI (j^lSJI cdij cr^ cjLSISJI 

(_£j)>>>*tl jjU^tl <.. tLaLfc ^*jjUtl i jLtiu'^I 4-Jua-c < «jtij U£j 

(jA_j 4_t3ljjJI CjL^^Lo^VIj 4_jj>» j jLilil (jjj-L (j£. 

j^Uo.vi j_^i j* juji uu .as^i puyui .ji^Vi ^ ^ 

J ^pjl <d j tl , .1 tVI t"tl A <^t It 4 t Mil IU 1 t^\ tl ^ « j .U t_11 V " 11 d J rt f 

. j|jJsVl 
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6>oj.^aoJI CilgjjJI guo him»ll {JLclaJg qLuuUI 


^J-SLtTu-j (j-A ^JS 4_a£j^cj ^jLuujVI ^J^Slu_u-a U 

•v u 

^ ^U1 3LoJ1 £c_jjLj {jus 3l_aIL_uJ,! 4JjVl f^l\ U1 r. 1 til (j-saJuJ! * *"• • j 

Uj (j O ' Jl>*I 1 11 j 4 LjJj_>. (J_^jlj (Jlj3 V jjJ^HJI <UUc ^jLj 

t(jL<-u->Vlj ^ * 1 Ji> jj 11 ^jLi (jjL^*T { * J J t(jLt-ujV I I 4_jjJ ^Jj)J_u_o 

<btj (Ltd 4^LLailj 3_}UU ^jlVnll fjjA Jl>. JUj (^jJI cdJj 

£jjJ! UUj jJt l-Jljj-U jjlallll £j\ U£ n£ j) is*t* f 1 jj-LaHJI q^a 34jL*JI 

4_J 1_4J (jl < <i iVi I j_& £)l jjU~tl i JljJl>J| JL^VI 

cjLoISLII lr. »1 U_> ^Lstjj (jl ^1t*T< (mI- 3ju jl>. cjULUj ditjjua 

VUse-a £JlJ V <_2 j . M-dM UL „t <LcLt^>.jj ^j-sajuil jVilj 

^<Vn ( m j ^-1 ^-L»-4jj t J «3" miU 4-lIt, 3^ilJ 4_o^JI oLalSLII £j_<J 

. a j ^ ^_lC Cj I _L>-1 


4- ljv jJ^-uJI 4_p*l_<Jl <j_a lj-u^ jjlalu (jUujVI Ijufc (j I Uhjl J 3~ » Uj 

lJjJVI J}U* Jlv.jj £)| <U jJu9 UU-(^ < < <itl 4_u^Ul cJaWI 4_*_tiaj J^L>* 

2uLc j-L 4_it ^ *!j^l c^li3i ^jJ! 4 > UdUJ! 


jl CjVLp- jll 0JJJU3UJ Lo tiJLIi 

..4j^ JluL_uI J_sl jJI L^J (J-ujJ i(jVl Jjk Ur. 4 A MiU (jUaj^/ 


as 









4-lLuJI j ^ t^, & pj .>< 3 \ ^ 1c. 3 jL*J! 


t Lfl-A ^J\_U_uL_ul £j\-4-tJ.d% 


. .Sjjt^fclt! 4 -lLlJI J ^ ts~> a. 


..3jjL5eIlU J-JlC. 4- L t. u J I Cjljjitll jjl IS) flj 

JljJl^JIj p *>■ a .II (JlLc jjL-^JJ ^j-3> • * iiJLL& 
t«LujL*JU cjljjill cjIj^Ls t^A Laj_j£.j .. Jjjiullj 



4-jJLu CjIjj 3 LgJI La j| ciJl g < <iVl jl CjLLjlJLj 
jj^_<_uj^JIj £)\ VI-3^JL5cILc 



SjJlscILo j- iTu u _}Lj <Lu-uJl jjl a 4 3j3*>stl 

4JjLUL 3 tjl L~ /a jLjjLSellll (jlJ iLiajI 

4_uLuJI Cjljjilil (Jlua 4 _jj>JI 4_u_j_lII 3j^!l]l jjl <<o a £_a 
J ‘4 _*_j_lLJI 4jjj_} j. 1 s\'tC, J^JLa t4_ul^_p*Jlj 
t—Sj-JLJ La ^1\ 4_j_>JI j—j_C 3j_iL-a_a _iJu>u 
(jr 3JI 4 -uLuj^j-ljlIIj 4_uL a-£^ jj>JI CjIjjjJL 
CjL^jJ.1 * j 3 ♦ ~ j| ^ <; ->o ^j_4_ua3 4_3 jj-Lj J-caj 
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6s_uAAjoJI CilgjjJIg qLuuUI 


(JltSLII l_^_La £j^jl j I jlI jJL! * 1_4_lS i 3T< ^u]| 

4^L3-m]| ciUj^l) 4_^J1 J^JI cdij^j (cjLcSISJI 2L^J! 

^JIaJI <j_a (jj>a~< m a <<13~ i _ ;r 3 03 ^ ((jlojiU 4_uLui_xSLIIj 

luLlJj atjiUti)^t nUt i fjuii (sl^ji oLsisji) 

L-JJllJI ljufc ♦ ♦ CjJlstI (<n Vj ^ jr loj ^ 3 jU! ^jLj JjLSJI Q^jL^JI 1_La 

i4_j_>JI CjLuISUI (j_a d 3h4- a £-J jjI 3JlC. 1 < II a L^-Lu jj_a (J_cl3juu 
^hIIj-Ll>.jJ j_u 4agU j-us1_l*JLI (jLp*Vt iy* 

q -A ljU>* t ' Hj VJJ>Q - < LlL l - J' jjl ls~) a fjJA IjJU-^-a 4 jL^JJI III" 

jj 3 , ,.j3tl 4 _j_>JI CjLuISLII t n") JISJtl (J-lju-u t4 _uLuj_j^JI J t^. < 11 A gyj 

4j,ciU,! 3 J 3 ♦ I.' 4 jj) 11 jljJll J^.Ju CjL3-<-uj^ I 3jj_us ^_ ;r 3 

^jj_jI ^jl_£ cjLoISJI djub Lj^L>. cj j_a JlIcj iCjLulSLII liUj ^L_o^-V 

4_ti^c Jjloj (^j) <<of. ^-tc. CjLL_uj^ 3jj_us ( jr 3 I 3j_c jj-3t3j CjLL_uj_3J! 

l^_a J>U-j Hydrolysis (4_<_ujji^JI) 4_d_a-c, c.<.a-<-u3 4 _uLl4j^ 

( j r Lc.J .^Llc-i^JI 4-i^l£3ij 4 -l«-u-lILj ^-jJuj V t~d 3 , ,.j 3tl jjjj I ojla 

ji <<••"> ~ 33 V ^Jj_>o 4_tL^Aj j-c-> j-us1_ulII j ^jLb Ijla (j.4 „<♦!! 

lj_La_j J_j i U»«..j tl ^J| LLa_<_ojJI ^j-a L^JLSlul 

Ij_j_a-a j_jJl3JI I JJt JlLa j u luu j . L^ft^L^jj 3ju^JJLl L^UJUw ^_laj 

.Sjjufcll 1 ^_lCJ 3jJl5cHJLI > n^Vlj ^j-oLulI 

4- lLu JI jjL-aJLl (jyj IJl>. £_t3aj (jl l_j-*_u^JI ^j_a 4_j| ciJLIj ^j-a 

jj 3 I Mj-aJlj JljJu>JI j_^L(_C (ji_3 LljIj La-^_^ tdJJuJtlil j_lCJ 3_iJu?eILi.l 
4_j_>d I j si \ I j_lTljlj La-^ a Ij-«-oj atlj-<-u t LaLa-i 3 JJljscIL a ^_ljjlj I j 

oljjjJL LkjJjLj 4 jjIj Lrl$^ 4^.J_a^>d.l 1 Jul> t 3^jL?eILa 

j_a ^-.A L^_jjL*_aj 4_jj3ll! j_^1_L*_£ S 1 Jljju c-x^Ju I 3LIj . 4_uLu^_x^ 

(jl > m « ^ > Mir . (j? ^« Mir . ^ -a- tl JI aj-ds 

CjIjjAJI j_u-i_3_j ^j| L-t-ge-J aj ^j-aj .. 4_lLa 

ijJL(_A La-ijj 13_iJ lj^Lc j_lCj 3jJ-geT(-a^ t3JiJ_^_a CjLoj^ju 4_jjlj_lL^JI 
.. .. Jj-Ls! Li^j ^d Ulj MlLa a^uJuJll Cjljjidl 2UU tU 3 ,<J > j_aVlj . 

^^1 p . m 3 /3 t 4 -lLl.JI 3j)jILll jjLt-sa-a ^Jj_3j «>><W1 Jjtl^ t LlA jj-a 

“t ljy-& 4-Lt-iJ-LJj 4j^lj I 
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6aj^aoJI CilgjjJIg bJi-uJIg qLuuuUI 


L 4 J 1 • > Ij V .. jtUIj a I^Jlj (j «i4 <~iU^ 4 _ajIj 4-lLu 3j^3 jjLua-A * 
4_ul_t_Ll! jjicd jI^ j-aTu-uI (jyi-c. 3 jJl^Tla 4_lLu 3jjj 3 ^ si a* 

. ., I 4 JM < «t < ti^vl til i4_ul^_pJtj 
£)-a (j I (_^ 2 -*-jJI Jja&jJ alL^j 3_i JuseILa 4-u-U 3J)ju jjLt-a-A * 

..lLUjlJ ^JL- 4 -Jt.Jt ^^- 5 e_jJI 1 u ut £)! LuSkJj iSjjLselltt j-jju 1 fn a i in 

V 3jLU (j\ ^JLu (j-3e->J ? LajIj^aj Lfcju-^Li£. L-<-AJu VIj 3 jJl5cILc 

Jju^ T l-HJ t3jj_us 3jj_t<o ^j_A Jjutjj Ju9 1 ^ K !j . , ♦ CjJ ur~ > in Vj ^ r3" 

(jlsjVl «» 4jjt^ a~ t mVI ^-3-U ^ Jj-SfclJl g.JaJJ j, a~ > n A 

C_5 Lj_La_*_! Li ♦ ♦ ^--A-^eJIjJ 1 3~~ J^j jL*J,Lj L^Jj-tfu.3 

. Oj^HloA 

CjIjj^jJI <_j Lj J^Ju L^j I »~n Laj <LjjJl*JJ CjIj^IlII LlA LcbtJ ^JJ-^J-AJ 
£j-jQ clLtTu }Lj 4_u JulXI Cjlj^iiLi . ♦. 3 J jL^tUll j j <" ?.(_Laj SjjLJellst 

(-^IjJlL-uIj i4_uVt 3 jU3k]I jLa£.J ^UJI ^cLu^Jt ^-uaxll CjLu_uL_u! 

JjlJ_A ^ I ^ \t J 3" , ,. a IjJLow ^JSLtluJ J Jj ^-aTu-u-AJ CjIj^oII 0Jl^J ^J_tJI 

^jU-aj 0- 4 (>jVl ^Li Js V J^ljHI jljjG^VDs .^L-jVI 

( Jut jHa j-^ 3 < 4_cjLiit jJLuw VI ^JuSLu i—iij-t-u La ^ Jla_s j JlIj 4_i£jjv ^Lujj 

3_}JufcILA J_LC jjLuu_a L^jj .CifillaJlj jjLuaJLt 4^.L>J.t Jl>. j_Lu Jl^ 

V O^j Lr^ cr^- ^1 S-^*^ n > nj La t^Lc J*s mi i 

SjJt^fclU j_lC lUjI jjiU Cj I ''j ^ 1.1 lLLuLa JSLs . <LLiitI(j jlSu V ^J_j Ju (J^3-> 
-(jLaJu (jL-aj^l ^Lj «(Jj r < <itt ^j-A (jrU^LlI (^AJ^La j_lC CjLajJ 

i I MII It ^jJBJ lujjisilA (J^Vt ^^yic-t Jul L^-LjjSu 3jLc.I ^1 (Jj l ( a Vj 

tJ lALk J-AJU J-&J ^PsjVt ^yic 4jLp* tjLJ JL^ ^jL-ajVl jL Jj- 3J1 4_jli 

j)J_aVI Cjjj_La_j ^3 i L^JLI ^C. ^t <LLlJI 3^ Uj ,,. ^j-A 4_taiUJ 4 _jLa->J 

^Jt CjLj_L3j ^j_A <lc. jLut LaJ i^LLc. ^j_A 4-U-aTt^l La JJ 4JLuJ tj ^jLcujVl 

(jJj-JLl l-JLajIj i^I lJI ji-^-5tU «L>-j-Uj Jj j-Laj-taJ,I ^jJI j_A 
U it ..^jL-ojVI (Jjl3j La ^j_A gLLuit 4 jLa^ 6J jLu dllj-^Vt dJljuj 

^LuJI jl_£j>JI 1 mi La I jt-(jLAjJI ^Jl3j ^-a-4-a ^lv j Jl>- ^uLu ^aIL>«JLj 4113j 
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6bU^aaJI CjIgjjJIg qLuuUI 


5 1 L$J*Li£ ■ L ‘ sj"s , 1 i n 11 ^j_a 3j_uZ If. 4_Uj)jl£JJ 4-LmbtJ 

CjIjI JlII j ^-c^Lutil (jjJ-ljj 4j ^Too La £yu J^jjjJI ^jjLuil ^Jlaj L^lJU^ 

jl Laj-^LLc ju>.Lj ^Jt La I jL^ tJjJLluJlj ^LLVI 4_p-^Li-£3 L$] J^j ^ylll 
j_4lcu3 tL^L^i Jj-^Ijj tiili 3La t JL>* jf c_cLlc L^jIjIj 

4 1 <<iL>Jl jL^_Lj Jl^_£> JL>JI i^j nifllj c__<_La-*JI I jl Lai .Jal S^LoSLj 

. ^U^L. 

j 1 ^-aTu.uL (jLjiJ^/l (J-^a-AJ O-o. i 4 -lLlJ I ^-La-cJI JL>JI jJb lLUjl^ 

SiJLselU ^_iC jil <<oU (Jlua . . j-t^l_UJI (j^aAJ t—jl^ ("mil jl d) I j I jJ, I 
LcbtJ £j_udj_ 4J I»~j L^-l£ cillj . .4 _j£jj>JI oLJlIj £)_iL*JLlj Jj^IuJIj 

.. 1 U 5 4 Ijla 


^LUfdtbjl? 

j_& Lj_r>-jJ j_lSLj ^j- 4 CaJ-seTu-ol La-3J ^Jlc ^j_a C-.<->-uT(^l Li-) ^LcujVl Jlju j 
4-LuJI j-u^Vlc. JlAJ La^ . dl^li] j_}Lu^_a ^j_4 4-LuJI LI ^_<_u_ujJI j^^Cu-uX 1 
i,j\ 1 <1 '^\ Jl^>* \S LajI A~n ( mI jLj ^Jl2j V ^1 3jlaL>JI Bjjilll AjLLaj 
j_j £_aj . JLsljLIIj c_jjJjlJI IjlA Jii 4-ILu-ll (J-ajL-^. 4_jL?cIu_uIj 

V Cj Jlj>o i_jJ_«_u *\ Ml 11 jL?e_<ijVl 3jL>. iLijl j_AJ jJj-lSLil ^J_alll 

(j-o jJsjILj La Lrr Lc. 3j_Lb_i LLlaJI La 1 jl 4-^oL>- ..cl)II jjjuJI 0Jl& 4_f.L?e_A cilul 

t^LJI ^3tUI (_^Lc 4 _a_}LaJ! 4JL1aJI d)lj) (< mII SiLj 


a^*Jl Dj-k. ol y~ Jl 

^Jrlj JjAjl 

2050 

2000 

1985 

1970 

2040 

1441 

1256 

1082 

<L»JJixl! JjjJl 

8320 

4688 

3490 

2510 

aaLxiII Jj^xJl 

10360 

6129 

4746 

3593 



J-ill jjiJl uL*A«ia Jj*- 4*3jsil 4J\iwJl Sibjjl 1 Jj-br 











feoj^AoJI CilgjjJIg qLuuuUI 


^->K <<ill j_a-<JI j <w<nl jJ «Gl 1963 ^Lc.<_y^ (j-u^jLj Jl3j 
:4j}Lj CjVLo3_>J Jl>.| (jL_uj^U 4 _uuj>J1 4jL^_<JI Q ^j-lj±£> 4_l!L>JI 
jl mi 33 Lalj t<Lul JulII jIjJlI JljJuui ^^>-33 Let 

i4_4jiVI 4 jL^_lII ^Jufc JlLa (Jj-c^ajJI ^jX 3jL>« 4JjL5c_4J ^jL-ujVI ^Ll 3 Lalj 
4 j 3j 3->JI L^jLu_4j 1 ^yC. Lilbfcj jjj ^-jJI ^ mi33 1-LlIc, Lt^L>. ! JlA 

ijJJI1 ^oJLc. 4_u_o_ujJI 4jsLLaJI j s\ ,^s a ^Jj ^ j mm LfcLj Jl>.jJ 
J I <_jj^_5tlJ <ilj_<_u t3^_uaL*J,l CjLcLu-aJLJ 4-aL^JI 4- t ?&- U l^lu-uVI £)_iL*J,l ^>*L(-a 
.. I JljI 6f.\jj j h n j, g3 • »i a <—ialj-u-rf-uVLs ciJJ3 £-aj 4 -l^-llU 

tj? jl^>JI CT^ _hii^ 6-° (J^ Cr^ ^ 

4_j| ^y-bt-OJ Cjj_u I JlA 4j j-LgltJ La jLl^^I J_>.Lj 

^ JlJvI ^_Lc JJL». Ij-La IjL^ 3 JlC. £j\j 2 \ ,^,-y- *)\ , U .3^ a Cjj_lj 

3 Jljju 4-lLu CjI^-uu ciJJj ^-uTu-u I -3 J Jutlti, I ^jLcujV I ■ ."■ 1 < t, 4 j^_uj-^^-3-1I 0 Ji_& 
^ylc 4_aJk_3jj 4jLp> 1 3iUa l_}Lolcl J^oIaj ^jL-ojVI 31 tj^Vl 

. 4jI 3 cJ^ ^^LqlLyVlj 4 jj1 <^34^1 4j 1 nmiJpCJ 

4_4^1_<_u_l£ i^JLuJl ^L^jseJLI j-jJlUj 3 • ti (jLt-ujVI 

jl 4_i-^_3_Lj j t Cj Ij-< C lJ ' L-c-tia! ^_y-JJ-J j ^ j 33 < nj 4^vjJ.1 JJljlJI IjlA 

^jLi-aj^VU <- I \ I Mj \-4-A 4_j (Jj^j j| jL^aJI ! Ju4> J > d3j Jl 3 4^1 jlil 

-jj_ua£. L^-L^j-^yJUJ1 ^^ ^Lae_l^ « Cj\ & <11 ^Jl^I 4jL^_lII 

4_jj_1j^_j i^JJ! ^jLt-JI LI (jL-ajVl J>U3^I (^JL4J Ja_uj_A 

U-t^ c-jjjt-duil L-3iH3eJj ^Luj j . Cjl^UaJlj djljjitil jjLua^j CjLuISLa] 

jl j MIX) 1 ^ \ t ->,j 4_l>.jJ j-t5oj 4j ^ lr. CjIj Jl^ Jj-xa L^jjJ La ci^-L-v (j_a 1 ^ ‘mi 
4-LU-lI I oLulSLaV! C<U (Ml! i_!^_»_<_aJ I *) ^ . ^y_t_uJ I LjIjJ L^_>- ^J^L»-L<-u 1 q^y <.n 1 

C-<j*-l 3 ^j_a c_JjJt-duil (j_aj t4_ujJ,l j 3jLiJa_>J I jLa-t^a_a 0_a J^3Hb t L^J 4 jvLII.I 

• JUI aj-<-u L4] (jlSLs jl Jl^>* a^LHI 4 _ lu - J I CjLulSLa^L 

CjLoL^iLa ♦. (jjXlX I jijl jIILj ^y-g-t-uj La LaLa_) (jj-ai-AJ 4JLuJLI j_<_uj I jJ! j 

t(j>i ♦ j tl 1 ^ ♦ 1 £_a L^IcLoj ^1 4^LtIaVLj ^_yO-u ^LLij ^llLa 4 _jj>JI 

■■ 


i$. I j £j-A L 4 JLaj 4_ULj_t_L^JI 1 ^*mj < £-0 ^ 1 3*m 

^1 < h^vVI ciJJj L^-l« <j j|ji,l (jl ‘-^J j-^ ..£)jL*_a VI 4_1 jIl1I Loj 
CjLoISJI (jrU ^1 ♦ JtUll fJLfcJlj jJ^-LjJI ^JL*JI (JrU J4~LULLA (Jj^>«-> (j^ 

j|I j_4 L&jJu^a V -^ 3 CjLllII I 'jj L?~^ Ij-lLfl . Lc^jUjSLaj d j*j.. UtU 4_pJI 
0 Jl_& J < 7 " M CjLuJI ijr i^. (jl^-L>Jl ^Jljuj LaJu£.j 4j^jJI 1 g l/"H <1J 4 t*H 1 n) 
cjLuISLII duLa I 3 Lb 1 L^al Mi-v.1 L^j ^-Lu ^j_>. | 3 ju Jlc cjLuL^ ^Jl jII jJLl 
4_jjHil ^\ 4_pJI j-lL l\ j_I»1 Jjjuj t 4_^Jj3lXI CjLuISLII Jjl3j L^oL.to*? JLtcjj 
j-t^LiaJI lLUj Jl».jj (jl 4fu_JI j-^l_uu CjLuJI lUj.~ mij j 3j-« 

Jlj>o Lula jijTuJ I . IjJl>.| I3la i4i< ul-Ul ^LuuSJI 3 jj tl 

t-iU^ ^-aj » »l(j? * »h*j jLc ^^9 t3j-u^ 4 \ i a n ^jj>JI »I^J1 ^3-a 4 j 1 

^J& ^_5C_ca^Vl £—A I Jl-SeJLa lil VI 4_J • m | , ,.j V CjLjJJI (jLs 

tU I 0J IjlSLjfcj . J_}LiluJ-J 3jJ_i-£3 (Jr1_>*JjjLjVl £-4 IjUtlLo jl CjIjUj 3jJ_US 

0,001 <^JI 0,0001 4-u-gj ^j| (j-« CjLjU ^LUI yy>JI 

. 4«J lUH ^ ^yKJI (^jlt^JLl ( j- 4 */• 

^LJL j t( jj£JI Ijuk ^VI SjL^JLI 4_jjSHI j-usLuJI ciJLIj 

i4jt T uiaJI CjIjjJ j_4-oI_ulII JSLI.. jjitx-o ^j-c L^j L«j 4 -uIdjV' Luj^ 

L^jl jl t4_jjvjJ4j^_p> 3 jj^ L^jl ^-L t -CJ * 4_u L um £~j-u CjIjj^ Ls! 

.. I fll^lj ^ Jl>.| 4-l>JI 3^UI Ji.Ju ^1 t4j»j «U 4 j^jjv 3jjJ 

^Lj_« .. L^_Lvlj-c (jr ^ 4_pJI 3 jUI V t4^l_L^-t^j-L>. cjIjj^ j! 

«jij)<? mu?II ^ <<o <r. 3jjj cdJjJ 


JjljJS 14 —ljLjL- q-j l£j_l>JI (3^_LaJI ^-u^JLl jJ^Loj ^jl JlJ_c l_Lu L^ ^pojVl 
CujJl>. Jl^ ^pojVl 4 -U Ll^ J' CjIj-ulLII ^y 3 t^LaX. VI miII 

jl ^ , ,.tl u . L^J Jj^LaJIj j_u^Lll jJ^-l>JI j^laHJI J5L>. 

JL33jIj 3jj?c_A 4_lL^c t i 3 »~j $n_La_j cijjLuiJ LLlII .-. ts.ut i 

J*\ mi~i .SjUII Jjjelll jl JLSjjVI jl Sjjc^JI isjuk iS^uLjajSLII j-lssLljiJ! 
<(jjL»ilj jj v.^It (^yjLiAjSLlIj ^K ~.tl (_y^ Ljjl>. jl' M U« Ml 

1*11~ .3JljJl>. dll 3 I^> dljj i3JijJL>. (jjLmij 3 JijJL>. tLa-j~i1l 



6aj^aoJI CilgjjJIg buuuJI^ qLuuUI 


p > " ^ ^_jJI 4jj_ua_L*JI BjjjJLj ciJJjx^ ' 2^j ,^,'nU 7>j *>■^ \ \ 

.(JjJLusj 0 < ihf :jrp-2l (jfpJJ-2 (jjJi 
J-a! jjJ j_JuI_j_U j_uQl! Cjj»o SjLc. ^<u 3 La (_y43 hJjJLlsiJI SjjjJI LoLs 
.^SUI j l5^I 

Jj-lj 4(_g_<a^.I obi)"nii« 3.5JLajsj 4l-i nj-a (_y^ ^ akall SjjjJI Lalj 

.^jSU Jii^aJI <_s}U]t 

i 3 I~ -Ji SjjjJLj J)laTt ( _ 7 lLll (j’'-*!jiltj j-&!^U! (jla i Laj af J 

3' a c I ‘s\ tl j_p g is\ II jj)l utt ^aSL>«j (^>c. L*j/L*J 

3jj l i" 11 3 jIlJI j^ *>■<^11 ^a I JLu ^£j a < JI 3ji^ jJ! (j I LlA 
«Lj-3 -j51j Jj '»"m 1 a j^ 3 j a 4 ajtnr, ^a3 Jjjsj .«Lu^-t-ujJ! j <^itLi ^mj 
J is~i 3 J-aLc. L^jl (j-LjtAJ t-i < .it! (jldjVl X_3^Lc J< nil jljJll £)Jj£j 
.4 jjL^Ls1 CjLaLx oljll ( j-a JuJutil t 4 JLj-C.j 

JJ_3fc_i*aJI C-<—LJV <j_a |Jl_LJ L&Ljju».J ^ SjjjJI LjjiaJ l-« IjL^ 

4_UJ_t_uJ JJ ~>- !S>\ 3j La-^j-Ls LJI 1 &.J £ (jl_*_! JJ ~f 1^ s ^ M ^ ^ 1 ^ ' tl 

«» 4 <? h V -o 4 _l>.jJjjj*. J-«IjjlJ 1 rt iU-^-iiaJlj 
xjj-Sk—L a j_j_C, j^al-^jIsjVI 4_jLx^j_a jl- -jj A, »j Atl jLiuTulj 


xljjm_a 141 j_a Ij-Jt-J ^C, jj>j 4_ajlj3 jljjJ j-a <(<—J »Q hjIj^» (j£-<^ JlSJ 
3^-ulLo CjVjjl^j ^2_aLv 1 ^j_a '/> I ^JLc. Jlj^j c-cuaJ L^_l9 

j-x-^ulI 4_aL*J! BjjjJI ((Q^-Ju] .j» ^JL*J! JloJj t^-iIaJlj 

x>jL>«j| (j^ Id ^ jtjiUtl CjL^jII (jj* t4 tjjt^itl jj)<? i »jaJI 

4j jjdj-u ij_aJ! CjLi^jJLI (jl <d . U>H j_t^l_L*JI ^j_a jl j-Ltzu-su 

<(Cgjl3lj^!)) ^ ^ > >|J (jjuta ^lc. Jl>-jj UjJ tci!l^^iLjjjji]l ^^Lal jl 

4_ij -rr "t 11 LT ILlI t4_jJta_>JJ CjLxJL^C ^yA ^_ajfcTu Jl^ ^ A j| 

.CojljLaJ?e_uJI J? JuJl>JI CjLaL>. ^>iajLJ (jr ^ c m J2_LIIj 4jj-*HJIj 

l!jLL_uj£ ^Jl (Jj^cjj JljJjv jj_a 4_uLj_a-i^JI jt d j«j >t>U ^J_a| jjlII CjIj_uL 3 ^_a ^<u 
(-« i tij-TiTi-b jj^uJI ^Jj L^_jjj_Lj 4jL^_lJ! Jlj>o ^jJI lIIIj t^j_ui,V!j Jj JoJI 
tt- 11 nljjJl lLUj . jj^Lj jl ^jjj-Laj cLxjl_j_<_uj^ x- / > »ljj «1 cL 3 ^ jr Lc. 

^jjlj-jJ! QjjLi x- < <« i < ?j J^j MjjIs (jj£j a^-^yjwjjjjjv jju 

^.j_uaILl 11 x?Lj-a (j_4 xJj 1 j i to ^alc jj^ Mill 


•• 


6s_uAAjoJI CilgjjJIg qLuuuUI 


till j £j-a Ju9j . 4 jjjuJI (J-^lJ lj Jl>- ^a ^^L*j 4.<.ojL 

4_JJiL-^l1sI <LuJJLA CjLaLv ^ < I C-t-L^J t4_uLl_uJjiil t-<-<-ulj)^JI tiiij ^iaJLJ 

t *<oj 0Jl>u «(jjj>.JutJ)) ^JLsfcJI tliLtjl £-a Wm Jj . 4 _aI_A 

:^JLlII ( _ jr Lc. cjLi^jJLI jl jj A, Atl Lc ^j^ 

<L> j -*1I ^Lj-a ttU j ->JU jl j-st-jJ! 4 jjj_<L_u^jJI cjL^jJLI 
4jj^L_uj^JI-3 Jlj Jutil 4JLjj9JlH 4_uli,l ^LjjvVI JlJv I-j. <>»4,t,| 3jjVl ^ U Atl 
J£L LAj_u£ J Mil < <n CjLjI^. pJl [JJJlL j-LaiJl tillj 

*LI wL>o tj-5tlll till j jjjUll Ig i^t* ) 1_4^ j* *<M1 

jJI JJ A , ,.j Atl tss\ L Sjjj ^ , ,,j ^II CjLi£j_^JLI * La^s&j jI Cj^LtLi Cjulu JMiw 

^1 C, ^-g-seTu Lai j»£j3 4JU Cjl_La_L>J,lj jL^jJI ^Lua L_uL_ul 
4-ulj_ij>JI ^jlaszI u jl t L$j j_c Juu CjL1^-l>JI 

i nj^Jl djlll Jj_usj 4_uLj^ L«l * jj!j^>JL ^ 4 < mj La La^ ^ mi Ij 
Llujj tjLtjJl ^1 jL^jVL (jfj-^*- <-^11 cjLUJI j-xc tillJ l^ «1 

JJLG 4Jj_4->JlI jl 4 _j_j!jJI 3jUI ^jl ju>»j JloI^ «ti]jM^» ^-ILl! 
3840 j-stj <?j_jJl^j j_Lu (Jjj< ntlj cj!j_LSJ1j jL^jVL ^1 4 _uojLJ1 


♦ ^ lJLh-* 0-^ 63^ 

jl_a^ i<_ < mi l^^_II ^ l^_>- 708 ^.a & > •< i^_lJ I j t />'* c Cy^ ^1^°^ 1 

.. <?L-4 ^jls (JSJ 0 , I i^jL-uJ 1_4J 4_xaL*JI 4_>.jlxa ( j-« 1^ iVi 

jLlL»_d J K Ml 1 t__4_J_OJ^ji I CjjLStJ (jy^J 

V! t-M i <jj.nlI ^<UJ LaIJ-(- aJ (J-U-tlJ t Lula^- jJl «L^jJU 

: Jt^Vl c^jl^l lij 


» c . «j i » ^pil (j-45 (jy^l 1 CjLIsju - I 

pLp.Vl L^J ^J-lj J I l_4_jJJ 4_J^_L>. (LuLuJ^ J-olJJLJ (■ M i Mjltil -2 

.2LillUI 

* L^lju^l ^Lj 4_uU,1 g.L l>.VI CjLLLiuJj 4_3t_u_(^ t-t-u-u^aiI -3 
JJ_5t_uaJl J_A tJ-i^oL-L ^ Jl (jl (JJ mi M V ^jl C-.<Jfc- L a itilli 

JlJ aLu L^ jj A / Afl^ jj^x^all t—JLll ^j-o 4_uVl 4 jjLl!1 

4jlj_lLJI CjLjSLa tiUjj . 4 jjLJ! jjir i^ll jJa^a t L^-lil till CjLj^La 


M 



6>oj.^aoJI CilgjjJIg 6uuuJl9 qLuuuUI 


4 i^Li» 1 c-.<-Lt-u^IlJ Lla . LiUj a IU_c ^JLcoj Lll 

4^Lum£ 1I CjM-tLfcTJlj JlUj - / ».j At! j| LL<_u j 1t1 j | 

(JrU LjLp.1 ^j-0 4_li4 I > M l ( jr lc. CaJ I JJ_iL_uJ_ o] I (j I 

^j_a ^JaLtlol 4 jI (jl 14-ULu^t£^j-><J 1 CjL-uIjjJI ^ya JuJju j /3 ,2 

^_jI£j_j lLsLcuj <J^l_>. {j-a ]r\ j^J. I j I ^Lya ^yjj 

(- M ( tlj .J CjLjjJ {_ 7 Jj 4_^L>JI t LjJLj^IJ LjJLJ-lLsJ 1 i i ( (I 

tdjLLa_L>JLlj jL^jJI 4JL*j>JIj (ci<j'jj h 1 i ..USJl cj! <? < »> 

t jj_3t_csaJ I lLUILI ^1 (^jJj 1-4J Cjj-uu JlS ( jy lJI 

.JjLai! ^i-C. jj>. 1 Jl^Lcu liiLufe CJJ ji> IjLj_cI t*l A I nil (jy ^ jJLu CjLojI^JJ 
. ((C^jLjLjIjjJLLII » ^ 4 < tij (jjui_c £pL«j4 ^_d>! ^ya (jl 

*.jj / >.tlCtl <-ii A, 4 A\\ a ajuCt JqI <j.Mt t#t 1 ! jui> 4 _Aj1^j 

cjjl>.j L^I Lo . «ojl3L>!jjJLi]l)) <. > < njlu dUi 

LLa-ilj t-dLLA (j I dajvjJ JlSj .3JJljjcILc CjLsL^J jl t 4_i^l£’ ♦ CjLl^ 4_Lc 
- 1 CxjI^ 4 4_uI£^jl!I ^-Al ^ tMI^ d A , Atl c_-<_<_u I 

JiLo CjI <? 1 dj-flil CjLoL>- j-usL>JI Cxla£.l (__x_U_U^jJI 

L!s^-4L ^j_ujjj SjtlU-tl 4 JLjL^JI 4j st {_,, mIji^JI 

. 4_lSjj_^I ^jl 4 Ol 

f^yZJLS 4 .Utl III 4 j>JLu^JI 4jLuJI jSLxiuJ I JlSLAj 

3jjjJ 1 U -%. ; L<fcJJu>o 4 _Lu (J^Ij (jrLc 

{j-A 5 J-C.1 i^il U 4jj1_LII jjJ r > mj^JI 4_uLl4 t j^ t l>JI 

iJu^* 3ll^ J* * ‘U ^ L^IjLcj .« 

jJJ Lajj-ta-j-^o 1—L « JI JSJ j-tnk, Jii^Lj Jl3 .. 

4_jj_IiJI <"1 < j ^ ^>J)< j L4ulj ^-5e_»J! V ^ jJI ^ 11 Cj lib J-^- 

{j-A l)J-SLjJ t 4 -L UOJ V1 Sji Mlfltl ly3 J« Mil ciilj t4_t£.ljjJI 

-Cj^LSj l)_a Lfcj-i£. ^-«-4jLS j JljJlIc. 4 1 Jl^-4 CjIjL-lLIj L<jj>-j SjJuJLI Jlju 

. j_u^_L*JJ 4 jj_l>> cL^Lum^ jl 4 ^ L u m ^ j-u 5 j^j ^Jl 






II Jjl-^5 6^ 





6bU^aaJI CjIgjjJIg qIuuLII 


^cla^LiJI LI (^^_l>J! cli^LiJI 4l_u tjLi-salo^VI ^j_a -t^ydi 

<_3^LiJI I JlA J» mij j . 4 _o_l 3 jJl CjLjKJI aj CjLI^.oJIj CjLjLJJ! ^yc 

i nil 4j^J>Jl 4 rt ttMl ^yA ^^_L>Jl 

Cr k. 4 _^_l3j 4JL1d tilijJ ^LlsVL jjfc ^3 4 Luj_aj ^^jU .1 <-_S^LiJI Jj*. 

L^j-$-3e-« Lr^ k -lLljJ (j-^L-M j! jl is>\\ <— 

i_Ja^L*J I £j Ua 4 U11 fa^liJ I ^ ^ mi <^ 111 Lt-cu^/1 l * 11 ii i cj I^_i_l*_lI 1 I ^ j a 

<_y-3 tt-i 3 Q\ _jl£L j_Aj . i M 

J-3j Ci-t>. *i£jLr t^tl c-.<-ALi£. tJLj>JI ^9 cr^ ^ * 4 j i U 4 ? II JpaLlI 

^yJLc ^j-l>J1 L-3>Ljl 11 ^.L, Vl Ju>JI jJjj j . jJ j_t_J! (-tol MiiH LjL-L^JV l_£_p 

.^J^>JI L-3>Ui] ^ I 3 i ill 1 4jJJ>Jl 4 rtltMl <j_« CjIjILojJLj^ 4 ( Hg-L J-5CJ ^LdJjl 
.^p-o 4800 ^_Lc. J_jj_j CjlcLajj! ^ic. Ll^o ^ylc. jjIulII JloJj 

La! . jiua 4500 jiLkj C-JlL CjLcLajjl ( JJA L-t^llcj Cj'j mi*w £^>* ^>5Ll tillji^j 
1800 j-stJ £-Lj ^ylc. ^3_pJ! L^^Lill Jl>J| 

c<»L cixjjJU jLT LptSLJl (j_a 4_ijv ^lj-»! (_^Lc jjIulII c^o* 

CjI Lm**- <Jt 4 nj-a -1 lit! L p SL J I Jl>.jj ^11j 

.jJLo 4800 4_i|jJ3 J-t-^5 

t4 _ L - uaj 1 :Cj^Lj CjLLu j! CjIjj.} ^1 (^^- l >JI l^^LLII ^ual3Jj j 

jLstjJt 4 jj_jj>J! 4-Ll.lI 1 Jljuj . dsLL-pJ.!j jLstjJI t4jjL*JI ^Li.1 

(j-jjse-i! 4_uJLiJ jJu-a-a .4 _ui_A!j 1_4^ Lfcja^! CjI Ij 

J-LL<qJ' (j? Jl>.j JlSJj ♦ 4-jj) />)♦!' 3^U! jJu-^j till 

i jjfc L<a_Lu 44 << ntl {jb 9 |0 XI26 CjLLa_L>JU 

3jUI 3jj^ (jr ^ L«La Ijjj 4j^t_JI ?.Lo^Vl t-i-t-Lj t( jl^ 9 10 X 146 jj^_L> jJl3j 

LL-^J j-^J! $.Lc jljljj . t\ lj.,<,<i jl>- ^ylc. j-l£. q 4,>.♦!' 

4»L^-lU 4-cj^UI ^.usLulII ^^yic [J, 4jV 4 4_p«Jl L>UJI Jl>-I jltJ 4 -o^^Lcj 
^_ y_^ 4 4_LlL3^ 4_j j-*J! ^Lll 4 jj_jj>J! BjjJlII La! 4^j^L>j)1j mi!I ^Loj j 

. Lu^3j 4_4jJula (^jj>J! ^>UJI 

j-t^l_utJI 3jj^ t_ m ii n 4_JI ^ jJlj 4^jIdjVl t_4^5 J l^^LLII jjfc tilI5 

4^JLcLj CU>3^ (J-u-cIo Jl>» l_S^Lc »♦ 4-ULu^5^-L>. 

cLISLI iojj 2 ju>*j ^jLl£.L Ljl^I Lul 
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6aj^aoJI CilgjjJIg bJi-uJIg qLuuuUI 


:^L U£ 2U1£>U 4-uj^I o'jjVl 

dJLaJj (jjj 3ju>*j t-S^Liil 

3ju».j 300 i__s^LiJI 

3jl»j 69100 ^SUI 

.3jl>*j 6 10 j jGj jJLu^JI l_s^L*JI ^jJUJI 

<jl VI t^j-uu La iy cJ&^LiU (J-ujiaJI ^5e^>JI IjlA ^Cj»j j 

^p-11 0J-uGj i£)jjJI Japtla Ills l_4^ 4JsaLtfuJ 

ei^All oj^ ^1 (oLSlSJ! JS) oUljpJIJ obLUl ^1 IjSt ^ ^ 

t^_ lTl£Lj 4_s j^_*_l,l jjsL*-ll sjlc. ^jjGj ^s UUj <3j-^} t —^ 3~ uj l^5P^I 

^ I f. Ju^J La La-La t£jj I j-5t_a j JuLj ^_jJI <_p>. (jsL*J,l <_Sj^jlLLs 
I ^ £)5Lal (jy-i \^_p lJjJ I 850 j t ^ 1~ *>■ ^ ^jLu l_oJI ^pjLa 

S t4J£ (j5Lj ^aJ £)! tj^>Jl (^pe-4Ji5jVI 4_uJLc (jls tMlaj ♦ ^^-pJl (—S^LiJI 

J-iiUTJlj (^j_pJI c_ 3>U1I ^jj-Lg-tSUI (-Lai mi (It 4p_L4j j-uaj (_S^LiJI 

<-_S^LiJI daLfuJ iaL&ja ^Jloj £)L>.jJ,Ij ja_LulaiaJ! (jA JLpJLs t^_pj_uaJI 
tj-A 4_*_}jJ,l CjI j-laj-LiSllI (^ru^Laj CjLLapJ.1 (jLft^tS ^Joju lLUjlSj . (^^_pJI 
^Jloj q^l^a £jA 4a Ju-ia 4j^_rt_iJI CjLal£L!l 1 ^4 -i£LlLh.uJI <--<-<-ulj^JI 
i lj_A j_st_jJI *La ^j_a ^j-U J^LJ CjLaljp 4jujI a!jo>JI (j- 4 0,02 ^j- 4 

^j-l->JI ^Ls i3j_j_i_aaJI <OL£ ^C^a 4a I ^-aajj 4JlLaVI £ja ojulC.^ 

^-jfijaj Sj-ae_A ^S 0jjJa 1 g h in^j 4jg &l i__<alpj 4_p_Al 

ijr S Lfrt^aAJ i4_u Juca CjLaL^j <- < < oljj bjSLa i4_uLp_x5LII j_i-^1_l*J! 1 ja 


.i~\\ A , ,.j Atl <- «( dljj JlLa 4 jJ iLu^ISVI 4j ^ aVI 4jI_C 


(—S^Lijl J ^yic ^ylll t Cj ^ l_uj I JJ jG_C 

^1I $ i4jj_tiajtil ^1ji,l qa 4jj_G2JlII CjL^jJ,! ^jl *(_pj^LI 

LajfcjLaoLj aUlj ^yjb jLc 4- i ia- t JI ^Jl^J 4_aj^UI ^LkJI 

'O “ * 11 4 j 1 4.C. LdIjJ 4JLLGXI 4_aj^_IaJ ^J-lloTJI 4 j 1 a C. ^S 

jjLuai,! j_& ^j-aAHJI ‘-HJju j ; <>>♦!! CjLi^jJLlj ^1ji.1 Jl^u^Lo L^j (_pil 

tilij ^j-C ^Iuj j . 4j^pJI CjLULUJIj cJijLLajJI 4_aj^UI ^sLLaJi ^ < »mjJI 
JlLa t Lj^£s La^ ^j-iL-^UsVI (_ 11 <iljj^JI £ja JJlC t4j^_pJI CjLLaLfalll 

4 j ^ j 1 j mi II t- t 1 nljjJIj 4_Jj_xJa_*JI 4 _j_jj_j^_ 5LJI jljJLlj J^l-JI j p tt a II 




6s_uAAjoJI CilgjjJIg qLuuUI 


. .. jj! A , ,.j Atij 

SLl^kJI L^JLalj 1 1 I (11 4_jlc 1 jJL-^! ^j-oJI t-Ja^LiJI j_lLju j 

fdL*J! jjJbj < 3 mi~^I La <- < mi •> j j_A ^j />ir, dal mi (t j3l ^ Jl 3I (jIj Ij-o-c. 
. Ljj-Sj 4 -Lt.u La 1400 ^j-o-c. ^-Lj Alga <_yj| ju < > 1 ^U (LalSLIj) 

t jjj£d! }L-ai ijlj ju9 (^^-l>J 1 ^jL JUifrJ llILLaj 

■ cjL^jJ, photochemical Formation ^yjLwSLll 

:jtfb*U ^; $**lf d^LJY 

4-j-j 1 _l-<^-lSLI ' ^jLjlU j jyuaLutlJ JLla£ jj A , ,,j Atl ^j£_ LujJl>. dl^Lv. qjC, 

tiULaj ciJjJL_u CjI j j_ual_L*JI q _a 4_cj-ojse-a ciJLLA £)? <AVn 4 4 j3jjjl1I 

♦ <_3>LiJI J^^Aj (jl Cl3j_2tJ j-t-^Ludl 

^ 4 Ml~ 4_L_>Jl CjLuISLII 1_AJl>.Ijj cJ&JjjlU ^L uu Sdl jj-oLulII ^- J -O JV J 
Ij 4 _lo_A VI 4_jjv Li ^j_a 1 ^ j* Lo_i 3 ^y_Aj 4 4.o-.jJj_u j_4-al_Lc. 

CjLh-uL-u I (j_a j_uju 4_o.jjjj_d 1 j-^LulJI lIHj < j 4aLo*VI (^3 j jULuVlj 

j-t-aLudl Lo-Lu £>jl^ l£ Lr^ ‘Ao.jjj 4Cj1_uISJI lLUj 3Ll». CjLjjj-to jl 

Jl_>o 4_t-<-ul_<-uVI j-tol—LaJI ^j-oj 4 4j-alo* £*J jjI ■ L A a Jo. j 3 ^p.V! 

40 LJJI 3LpJ (jjJj^LIIj (J^OJjIuJIj 4£)!jJoJI 3Ll>J LjJj_(Aa ^L3e_tJi^VI 
4_jjLu 4 L^S^LlaJ <_yi£. 4-u>Jl CjLoISJJ a La (JSLju ^_ 3 e_ 4 Ji^Vlj (jlo.J jJljVI 

(^jjoJI <—S^LiJI Jl>.jj ^_yjJI 4_o. jJj_uJI (j I Jj>*J J-jij 4 4 _jj! jjjvj 

^1—11 (J—A 1—<-4jl—4-ul (JJ-SLTlJ ^_yILllj 4-J->-jJj-L-lJI 3jU! LajL>ijLj 4_jj£La 

CjMcLalJI ^yJ3 Ia-l<^j>> LiJjLcuj (Lipids) CjI jLt-tillj Cj l_Lujj_JI j Cj Ij 1 j 

. LgJ 44 j_uJI £_c 4-uLla-i^JI 

Lajl>.IjjJ LSjIs 4 4jjv jjj^uil Ll*JI 4 1947 ^Lc. ^_y^«»c_tjj jlSJj 

(j-o Invariable Element Lblj 18 L^la (jlSL^ t 4 _pJI CjLuKJI ^ 

La (J_£ ^_y_£ Juvjjj C.<—ljv t4_j_>JI 3jLU 4 -lJLc. 4_jJjVI j^-oLulII nil l_$_Lu 

4_j>.j^ ^yJI JJlj>u ciUjJ ^y-Aj 4 L P»jVI 3L u>J l ^jja 

qLjJvVl ^_y_^ J-t-jjLutil jl Ml" )\ ^_y^ 4 jJjVI 4^.j^>J.I (J-*J 1 Qi&jH 

(j-uv jj-Tl-LII j j J_>o ^a-4.u->JI QjjjJ 4 jjjJ,I 4-ju-u-lU 1 3 <L> 

OJJ lH 5 / I La ^jIj-1j t_ > mi r 1 ^J! . .. jj 3 > Mj-aJlj 
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&_ij aaoJI CilgjjJIg buuuJIg qLuuuUI 


JljJulII ^lc. 4 _jjvJ 1 Lilia]j ^plSLII & i 


^Ul« I j iCjLolSLIl 4-oL^JI lJijLIojJ! ^ j-c 

(jjSLtLu^Jlj^j)j<nfr.LUj^j)j< mUSLII jl>.jj j 4CjL_lIIj>mi 
.oLSISJI ^ J ei>!ja^VlJ J^L^il <> J^u^lJ 

JSJ 1—t-c-iSli 1 £)Lj 1933 ^Lc «<—3jI^>» j-Ll 9» j^»9 JuiJj 

jl ur.VI CjJl>.| jJ 11 Jl>. 4-31 <V, -c-4-uldcjl£~ 4-ulgj-4-jj>JI CjLuI£LH 




4_pJI CjLoISLII CjLjjSLa ^ 4ij^ <>>tl (jy>. ^ I JlA tCuJj-iSLIIj 

j_i^_£LJI ^-A—J 1— 3-_i_3 4— l-Uj-oj 4HjIj c-.«-<-uJ £j-1j l^_o^ Lc, 


Jl>«j 4_udL>. SjLfuta j . 4_l>J' S^Li.1 

1 a . A CjLjL^MJ 4_La IjLu j J_lj CjLjjLani] Jl-JJ c-aj^IJI £ j I 

3jLU (_t_jJ^j <U t«j-la 4_j3 (jy±* 1 1983^Lc jj»^JL*JI VjJl>* 

Lt-uL<_uI J_SLl^JI 3jL« .4_j_>JI 3_}LaJJ ^jL^SLll L-u^pJI jl 


jiLl 2jjjdl 


oLJjjjJI 

0 y»jJl ^ 

oljVjo^t 4 

22.40 

17.90 

49.38 

JS*— 

51.30 

69.05 

44.44 


6.90 

10.00 

6.18 

u**-.Jj-^VI 

0.70 

2.13 

_ 


17.80 

0.61 

_ 


0.80 

0.31 

_ 


0.10 

- 

_ 

JjjJ-l 

100.00 

100.00 

100.000 



ajj-£a)1 Silil l- 5"y Js—o2 Jj-l?- 


■ t-s,,,^iLo L^-^lS 11939^Lc Jiil^j^jj^-tiuj till 

O'Jj^oMj Lr 1 ^' u^pll 


59 










6-uAaoJI CilgjjJIg qIuuLII 


<_ibM Oj^ Jjjill a-*Jl 


,|W 

j&i OUlV 

45.37 

48.43 

**/» 

41.04 

23.70 

o^S/i 

3.30 

12.85 


5.54 

6.60 

CXTJjjS 

2.31 

3.45 

cj-jisOi 

0.44 

1.60 


0.28 

1.58 

jja-. ji!! 

0.16 

0.65 


0.91 

0.55 


0.28 

0.45 


0.33 

0.10 


99.96 

99.96 

Lr*' 


p~*jA i <-~£jA\ (3 Jj4*-) 


Jl>.| £)_o ^Lc JSLcoj ^jjSkT(3 4 -l>J1 3jLU £)! jj j, ^tVi 3l k»tl ^jLuJIj 
3jUI ^ru L^_l£ 4-3-u^c. Ijjjl>» />>♦!! 3l_ptlj I c.«-uj I jSLaj 4 ^ 1 j-lIlc. 

»1 <^r VI l_3j1_1oj ^JLslI 1 3 «toj 4 LojJuB Lo-a 4 4jj tl j-±£- 

^£> _il_4_c. j-Cuu 4_JLU! 3^_tiu_»JI j ts~> l_L*JI ^LdL j-cjLdJ! 

4CjJJ_iSLII 4(^i^JjIuJI 4^j^Jj£JI <_j_Aj 4jl_A.}jlj oL^j 

tj\ jJj ♦ 4jJlsuJ1 4_j_lILc jl 4 jJuuJI £pL*_4J 4_cj_o^>«JU 4 >JlA 3^-o-VI 4 *j mi!1 
Ci Ml J t l_AJu>*j 3 J Ml » tl j-l^dLulII (-dij (jL) Cj^ib 1 JuS 4 IIjJl>»JI CjL_uIj jJI 
4jjjij-u3J 4-oL fc 3 Jj JlC, I C^j-C il .j_AJ5^_o oLo-tl LoLoj 4_tblS-j 

(jJLjJtj LsfcJJIjIj j-*-ssLi£. ' 6 ^ Lh° jLajjVIj qLq-LU 


40 









&_ij aaoJI uljjjJIg CoLjjJIg qLuuUI 


3j-.lA.V1 4-c j-a->JLl u a mi~ j ' 1 Lcjjj ^jjjjluJ ji.lj 

4_iI j_^dLLju ^.g-iuj ^yljVl 4x.j^_>JsI La-La 4 jJljuJI jj-^L<ju 

<Lu^LA. L^jjJ CjIjLuJI jl Jl>*j JiAlj tCjljLiil ^aktll 
JljJu>*j ^ 1 ^ 3j-L£ CjLjI \ (11 jl J_i3 JlII t4_jjHll j-° 3jLiie_a j-uoLlC. 

Lilli f£u J ♦ 4jJ-oJl ^Lu^_j£j_J^>JLj Ll_l£ j^L*ll j-C. kklAJ! 

J-l-L^tJ 1 Jla 2L^UI Jjj-k-lla L^-iL«j tJLjJlj cjIjLlIII 

<4^.UJ1 ^yakll L-kx^j jl <^*£11 Speetrochemical ^Lw^Jl 0 3jUll 

. I 937 ^Lc ^ JL>*11 IJLA ^ 3j_a JjV Jlielujjl ^jJIj 
tillij j-u^LulII ^yk <^1113j Jika 1 CjIjLuJIj 

c-JLiil ^-CjIjLlI]! (_ykj .. 4 jjIlI 1 j_}L*_a ^k. Cjlikill ^jJuj Clt-c*. 
j-1 a 3t 4_jjjil £jc. 4_u_ul_<_uVl j_i-o 1_L*J1 L_jl_k jlj t jl j-l>J1 ^Juuj-^cVI 
. 4ili jL<-Ujili tll)ljlj-C>Jlj CjLjLuJJ 4-LlAj-x 3 lxAlj^.1 L. M < <|J jl_J 

:$ J*UI j*Ulf >S>« AftAll 4»LJf 

3j_ij ^yJl Lj^v jJjjkl] 1 a 4_kklckl 4jjkj ^ ^Jkil (J-U3JJ JiAJj 

4 j 3 jj j 3 llj 4-u%.jJj-uJl JjLjjjJI ^yll t l^-La 3 jjI_LI1 4_usLAj t4-Lt.»-a j^La-a 
L_3jJ_*Bj Vj 1 1 JLuJj . . 3j-jiij CjLuikj 1 ^jk J Bj^Lll 1 J_4 -oI_Ul1 1 

Ukt^l V jjusilc. Luk^jcilli « t m..S jjllll j-x-oLulII 

CjLt-aSo VI Jc >.jj Vj I L$j 4-usLA. 4_u Jut_a ^1 j^a L^J jouJj t^LAJl j_a 3j-u£ 

4jjjkll Cj liLnU 1 jjv BjTuLjLa Jl>-jj L^ilji jl 1 J_>» 4 JLlllA 

^ h ♦ A Cjj—p. ^_yjJl J_L^LulI 1 j_c djjllll J_L^LulI 1 J-LLtJJ . ^jA-Vl ^IjkLl 

VI asi <^ < V 1 ^ ' a j♦ 111 *a i j_uj_<_u_>J>, 1 j j^jjkUl g.UJ jlII 

11 Jl>. Ik Jl2w VI ^JlA-" I Mj J-AV1 j^t lllj t<U 3*4 «L_i_jJj_U3)) JjJl>» 

^j_JL>J1j 1940 , 1930 (jj-A Lc 3j-a ^j_ujj_LI1j ^jjjuVL^ 

j—uol—Lt-11 j-a lLILl&j I950j 1940 ^-aLc. ^ 4»*n <>1 ^jJjLaj^Jlj 

4_jLj ^N-kVl (jyk Juu 4t**n *ij ^aJ Jt-ujjJlj ^jjjiVl Jla t^Jufc Bj^LlII 
j I VI 14_kl—i_a_CjLi£j_a j I LikLu-u j 1 4 _l3j Cjljk 4 JLlA ^k. g. 1 lj_«_u t <Lx_ufc 

j-oljA. 4JLkAJl cjLajUU jl il jLaij^LI ^Alll 4 _cjjic L^jl ^Au V 1 jla 


6bU^aaJI CilgjjJIg qIuuLII 


£_a j_aV! Jl^Jj LgJl a »*i i til (jj-i CxJU* (jr^\ (jr^ ^ 

Cj^LudI jJJ 0 1—>-tTu 1 4 _<_uJl_L& f^yj L_<_oI LJU* (JSLtTuJ ^jJI ^^_uLa^_?eJJ 4 _u_uJJLj 
£)VI Jjal 4_Lc lJ&jju ^jJI ^lAJI La Lojj c.<_pj I j»r< >«a^ 

. . I JLC CJ IjJLdJ i I ^J^5v-L(-U 

L^-i-o^LrtIu_ol *.tl < <jL,.Vlj 

J . Bjjllll J-UsLulII 4> Jl^J 3JlJJl£. (JjL^i jjl_U2_aj CjLLu £>£■ Oj^.U 

^5tUI Lr^ VLat^ IjJ-i ^^>->^1 ciJj)i < till C-.«-<Jj 

Lcj 4 I—ljjJLj j_uol_L*JI (jr i£. oLuj (^jIL>u :j-5c_«JI 4?Lj-a t _ r 3 

*Ijl>. 4_j j 1 a ~< & cjL>»jJlj t ^ 1 " 4- j c.<_(->. t3j jLjJI j_^LulII cdJj 

Oj Mir. 14 4 i mi n Jl>-j < (i fr.LUj tQjjJL / I 4im n Jl>-<< oU-3 

Lai . cJiVT 4 4_u_u_u ^-u-uIj^jJI ^ ^ 3_u_Jl£LII ^j_a Jl>.^ . eJiVT 

4?l_j_a ^j_a C-xJtSJLl jJLUj 3 .jj&j tiJUj (j_a 4 _l<-u-U Jl>.^l£ BjjLLII 

^j-a t h isi')j <j-a £r\_alj->. ^ jr i^. ^llLa jLfcjJ! 

^j_a 4_jL_a ^j_a Jl_>.| t^^_j_Lji_u_uJI £j_a ^j_a 4jLa ^j_a 4 juj!j t^-u-JLll 

<_y-3 <u5ljJI £pL*_U CjLp^ 4_alit_ua i_£Jlc ^jLuij .^_uLaj^>Ji £)-* 

jl-> i La-C 4JV^ 3jLc ^ylaju ^LSjVI (jLs ijIj^_JI 4?L_a 

4 Lu^_Sj ^jjJuK < ntl (j -a CJL^-° SSOO^^yl^. ^llLa ^jH^o ♦ 4-uIajVl 

^j_a J ,dtlj i MHj ^^jjLa^j>JI ^j-a tillj ^j-a^-t^l CjLj^Sj 

j-p-ftj t L^-La ^Ic. j| 41 ^lJJ? 1 ^^ / a ^ 4- ,>.11 CjLj_aSLII ^ Ju5> _}j 

jUt_JI ^l—j_a ^ j mi^-J t »\ U ~ j IjlA £)l il ^j-a L^>»jJj-l SL u 

jj-^-aJ V (JLjl>. ^i2^?e_a ^_j_LaJl_J I 4 1 ^ ^ j| CjLL a_jj>J,I j 

( j-C. jJaJJI L-Sj-ua .j (j! ^y-L«-j V I Jl_A ^j| Vi 4 V 11 ?"i mi a Vj ( _yT(-~v 4 t?j t?^>o 

lLIL-LA £)ij 4 _ 4 -oLjv. 4jL5c_jJ1 4 ?l_j_a L^jjTl^o ^yllll jjJSLII clllG J^Lilu-oi 

j-^l_L»JI ^_y_lll jLstjJI CjIjLuj CjUI^-o* J^UlL^I L^_La 4 4Jj J_j l^j-Ls 

. 1 4! j '/) (j_a iaj^>* Sj^llll 

^P^jVI CjLjLu lIj'j Mi^tlij CjLjI^_L>J i (_y^ Jljwljllj SjJLlII ^_4-ol_L*JLb 
j^jJL jjfc La-aj 4 djL>.ljJI 4 _lL>JI tlili aLp^Vij 4j^t_JI c-jl Mir.Vij 


42 




6 ^u^aoJI CilgjjJIg A/iijlIg qLuuuiUI 


V ^ g-JLv 4j^t_iJI CjIj^LlJLs . i-t-Lt-a \j aLp*Vi (j-« £_$-» (J$ 

4Tt-U-uJ £y^>* t^JJJjlAll £)_a L_dJ I ^j_a ^lj->.| 4 -l.u-<^--V- (J_aoo 4^ilLa 

Jl>- jj j hj->- (j^-tla (jr^ *!,>>*' ^- < - u - < ^- V jo&jJI 4>Lj_x3 

4>Lj_a Jljv.L a jJu9 CjIj-U diLLa j-uzlc. jj_a 4jj_5tjJi CjLjLlIII 

JlS <Lu_oj ( jr lc. j T i o o CjIjLuJI 3 ^J J' J c>^' mi^JI -}Lcj <j! La£ tjUt-JI 

'Ln.jlfl ^j| £j i^. 4ajow < —^i 4oLa ^3 ^_uLajo>JI ^j_a Jl>. I j ajo*. J 

• 0^ 03^° l—3J I alj»».| 4*1111 JjLfcJJ V 4_JjHil <Qj_goj 

j-<-oLL*JI aLp^VI J^LilLgol jju£ L^J 4*1 mi V 4j1jjJ!j 

Cj* *> £y* (jL_<-u_jVI ^SLa-i Ji2k ♦ ^^-l>J I L^jJLJ i 3 <t> 3jjllll 

4^jLlJ! ^aoeotJ 3^_a 4_^L-3 ^j-a L^j^j l O£j^ ^JlC. Jila ^llLa ^Lalll 3j-se_tl» 

Ja^ tiJJjL^j .j*JI ..3 j^L>JIj .. 4 Ahli £)^1 

4jIjjJI »i air. tciJJj i j- d ^-^j-li-J J «»CjLj1j_o>JIj CjLjLuJI £>_a j_u£ £-a 

\ {j\ y g~j CjLjLjlJJI £j j_>! j-^> • ^ ^ jj t>~ <t^>a Ijj^SL^j ^aJ 

^j-lTl-i-U ^,j_lj 1—a^-j>J I CjljJLa^ BjjLjJI j_4-o1_L*JI ^Aju CjLjI^_L>J i 

tU > >nl jjfc ^pajJLli 1 Jl^J 4ojL>. 3jLa c.*g. a j| (jl-3 CjVLa Tuv Vl ^aj t LAj-i£j 

L^Jl Jia 2 LU 1 I culi CjL^ISJ! 

4_lj>.jL>J 1 J_alj_*JI 4 U Milj_J 4jj)^ < H\ Lfcj-j^laj ^jSLaJJ t4£.j-gaj L-3.C.1 <>m 
^JlII c_Jbt_LaJI ^LlLa^ 4 j!jjJ! al air. Coo Jio -jj ( _ t jJI 4 Aht i 

j 4 80 j 40 (jrl_J 4 _jo-Lu 1 J_aljLa 4J t^^JLaJuJI (jyir. ^Lt-ol 4_La J-cootJ 

4^-Loj (J_aL*_a Jujo 4 4_oe_4jjgiljJ 1 4 jl^V1j 4 jm t mII 4 _*_ 4 I/VLj 4HJ_ai_*_a Juu 

I ^y_11 4 , ,< A < (_)i^JLuVLj i wL»_ui_t-u-l I ^j_a . ‘ A11 ^j_a I 1 

J_j^j ijr Lr. LajJl^Ij CjLuISLII (U • n il SjJuLaj 4_L>.LljJ dslj_ll Cjlla q < n-a-Ti 
CjLLlJI JJuujj 4 t jL_uj'^I 4_aJ_>J 4 -uJjl11 CjIjjIJI 43jjLcJI j-‘^> LulJ 1 

. Uj 

«J^» ^UVl ^Lua-^Jl c_jjL>J Jj±uJ\ ciJIi ^ 4 jIjlJI 

l A IS> l t A ^J3 ^_4_4jJ^_aJ I ^JLjlII « ^_>l_J l^_5 ))^ J i"nC ^_<_uLlH I ^yu l_C. (^jJl 

U i r. 4_loj_3tJLa 3juV 3 a j-js>-^\ ^aJL»JI t_jjL>o CtTuj i JloJj . ^jj-4Tu.«JI 

Jl>.jj jJs j_loLl*J1 4>Ji-A £)! ^T-J t L^-t]j ^LbeJ Ju9 (_^Ji j_4-oLl*JI > til 

CoijLuJI (jlSLai 1 Cr^ (-1^-^ dsLul 4 jIj Jl>. IjlAj 4 -Lll uo dsLoa^-J 

* 



feoj^aoJI CjIgjjJIg qLuuUI 


j . mi n 3 JljJl>- J^LbV 3JuJuv >Lslj ^ «j l_ 4 _s Bj^LlII j-t-ol_L*JI 

. L^jLLu _}Juuj 4 _u JjlXI Cjl^Cjl j_4 Jjj_4J 

«,4ji«3~MiU L^VLd lj J^LsVI dUb c^j_tiulLcuj Lj^c^j 

I Jl-ulj 4-LjtTuJj 4 J_l2L_uI 1 ^l^cf j_4 |*Ll ^1 cJlZLi! dhl ^ 3j. t Lj 

jl5LLl4-j Lwt^ j^a^L^c LjlSLs Ll>. jJjJSIrJl cJjLUjj J-4-*JI 4_c Jjllaj < Ijl>. 


Lj dJL^jt jL4j.II dCi .. U^J-iljl £-j-b 9-^^ .. jLadm ^ul_>- 

t ^ m 4 jjLaJtl JjIoj j-o L4L4J 4-Cj-u-saJ.I 4 _uj^£LJI CLjjLu^j Jij_3j <_^JijJlu 3 
3l U ♦ 4 (Jj) 3 *w djl «n jj ciJ-L t -^j ^ 1 f.j a^lj" i mM-JL L-j-uaj JC L3 jj-U L$j 
(J^L tTuJIj jjJLII ijr j 1 i c. CxjIS^ C^ljJjj LajLjj CjJJulj jL^CLiLj 

3j, mi" i i U ^LajjJI jjjfcjJI dUj j-C. dJ$:L_uj dbl (jlojdllj t^-5ei>J!j 

J. J Ml~ < ,M j^-AjLJ Vj jJt-L-LJ*. d.Ll-U>Lu Sj^pJI jSduXJ . . LiJjL_uJ ^ If. 

L^ JljJln. J-Jjlajj dj Jl>. ^Lul il 4jjjfcjJlj CjLjLdJI ^jdLLs I 

jl 3jl 3~ I M>U ^ JJl-lj jLdVI jl Ld . Jlju 

^Jl-lj 4_j!.<_ sjl& j-4 dUi <S ? 4 LajL^j jl 4 -LlJLI L^Ui 

CjI j 4 ^ I C. 1 g 4 4 J_4-sa_5t_J jjjfcjJI dLLj iJ ^2> j_jl_tJI ^jJLjjJI j t^\ 'tC. j-&j3 

lILj Jl-^- ?( < uj 4 L^_Al_J_<3J l ^y2j'^\ QjCt 1 ^ Jj /-^S 11 £j£. J-ZZ-C- 3j-u^ 


4lj3MI L$jLl>- (jl .dJLoj^io c ^ lC ’ 4_lj^_3JI l_x1*JI Jlj^LlC. 1 <>nl 

Uul t_ i mi -%JI j_A 3j_u^ cjLi-ut^j (J ^ 4JLUIIj ^123^_JI jjJJI cjIj 
L^cJLb 4 4 j I r. Jj) i^i l ^£i jLtotjVI jl^. 4jjU jjkj 4 ajjJl_ljj^JI 
4JL^XJ L 4-4 p I 4_L4 CjL l 4^J 4?Jl4-l! ^jJJI I JlA 4J I J)Ul M 4 »M t 4 jIjjJI »1 4 UI 
.CjIjJLI j-4 cilV^I CjI 2LL>JLl 2b>l]| 
Cjlcl ri^tl ^-jl i^i 4 ^Jl jj-AjJlj jUiJIj CjLjLJJI dij JL_jjl j-4 *^Jlj j 
jV dll} . jjL*J,l J_ulCjJJ ^o^Lir" > <il ^1 L^jL^ 44_u!juLll 

1—4 4 jjJLII 4_JL3 jj-JI 4-L l 4j>JI t-.<_L « JI jucllcj 44 jjjJLII ^l^jjJI jjjkjJI j-4 


jJ j_5e_jj ..BjjLlII ^-t-oLuiJI ^lujV j-4-<j 4_p^ cjLaLL VI 

4-xJjJLll jj-A^-ll j_4 cLLa-peJ L 4-4 ^SlAJI ^jU. JLJI (Jj_*Cu_4 d^Cj 

JjvLjj ^1 ^jjjJdl 4 jL^j ^1 Lajj_4_4j d-t-4 J-4-d j_«_o Jj 43Vjdl Jlj^LulIIj 

jJj-^rJI djdtJ CJLlAj 4 4ILjJl>JI ^_jLud.l Jl>»I Jl>.C<-l>. 4^_5edl 

LjUd SJljvjj 4_j_>.jJ^_u 3ju>.j jX. 3 jLlC j_(-t-d,Lb .. jj. L 4 . t J LfliJj l!il_4 






feoj^AoJI CjIgjjJIg 6uuuJl9 qLuuuUI 


^Vl s\\ j ,^',C- ^LL VI Ld |j . . . BJl>.JJ 

Cl<—L>* l 4_J Ll ^j^j| ^1 ^juCi *UI C-«J^-<-uJ Bj-L^ i"»'> ^ 


oL-a <j_a Bj^LlII j^sLulII q^\^ljluj\ ^ic. Bj_}La 4JI <^1II <l*JLj cjLjj L°> L^_ls 
diLaL>JI ^Jl^I L^jL^j CjL^JsaBJI dJJj j^u2l! 4 _uL^_lJI 
(J <<o '*• j £)! (j 1 < m i^Ll £)L£ La BjjLj (^^^LseBi-uV (jlj^l cr^ 

C.0JL t j^c-lII 0Lus j_l£. t -'\j <-^< \ Ct-ufrJ La I jij .. U Afl lIHj VjJ 1 1 ^jl^ 

^>*L<_d <Liij Jj-B-i l_t£.^ Jj ..aLU Ct> j c-JLtlaJI (j_a 4 _a-it-La gjlj-a 

4-lIc. ^ jJI .ijJI ^^_jil lLUju 4-llJuj .. ^j_}L*_a ^ta-^o (J-a-*J i<Lp. 



*4_jJL>J! BJlj^j d t*s j ( .. 1 tl Bj-jjL^aJ! CjLoISUI i_dJj I Ju>-j JlBJlS - - j jL-%-j 

IjjJ c < ♦ I~ iHSLjJI (j-JjL-VI JlIcj JlIc L p £ q ]L> ^ a <«n <_^B]lj 

4-ULl^i^-l>J 1 l_BjLLBjJI t4_j aLa-peJ Laj L_3^Li]| LaLfc 

J^5cBj ^LalU Bjj-) />>♦ \\ Bjlil (j_a / 40 jl 30 Jlj>o ^j-u^LAI 
^jI j-j ^1 j! taLlIj 2 I tiJ (jj-jj-SJ! Jl_u_u^I ^L ^jt J < m<Gj ^^LJI La-La 

4_n.tjj (j! J^ToJLl (j-49 * I ciJ Jl-U-u^ I jJjl Load I Jlj9j 14_La_u_uJ 

(JjSkBj 4_adjLBJI CjLuj_<_u^JI B-jj)<>)♦!' j|jJlIj JLjjJI <j-a Bj-u^ 

Bjj />>♦!! BjUI J a> (iB Ljj-uSL.JI (jI jlBJj . LaLLBj j 4jj-uSLJI L^L>JI 
CjIjjJlBj c.AU.U3&J ^cLtaJI 4-<JL>. JSJ ^Ij-a-Uja OIX -1012 Jju»_aj 
L^JjuLa £)! VI j. ♦ < jr S 4_ufcl_LLa CjLuI^ Ij^-uSLJI • 1942 ^aLc 

t^y-S 4_jJlj>JI 4-^jl Mil.I I 4 ] ^_jBj , „Atl L^IsLjijj tj3lS[B]| ^LlII 

c-JLstj iBjLU (j_a L^j V cjL^ I 4-uL w ^JI cj^LcLBiII 

. ^_l^I_l*JI ^j_a ^_u£Ll 4^Lpia£^_jj>JI CjIjjjJI ^£1 l^LLa^l 

i- > <uj- 1 j 4 J_>JI c > > .iljjJI (jr £ 4_uLUI jj^BSLJI (j_a oj£j 

ou>UI CjHa ^1 Cjlla (yu La L^JJm_a t^^tll cliLLao^t-a ^jIjlj^ 3^ 
I ^_a-^j Juj I >^ < ^j-jB^JI uLaLcu-til < 1 < <ij ^ . t_ < < ol^^JI ciJJj ^>-a ^!^->» 
t4j^_3t_JI c-tx^ljjJLI (^gj) <>>♦ tl (^j) ^j-a ^jB^iJ .1 

i Ljj-B<LlJI jl JlcIj ^1 j_j I (j \.j La—1 -^ LB_j_cuJjj La La- < <1 M dJLLA (jL^ Laj^cj 
Physiochemical Conditions 4-j-jLLa^jj m.BII ^Lw^LlI <—^jBdlj 





6^u^aoJI CilgjjJIg qLuuuUI 


4_jJ mA L>£,JI J-S-XJ iJL-^ ciJJj (jyicj tL A.<..Q 1 JjJLl 

cilljj • c_u_t_uljjJI ( _ r ^ PH (J^jjJljV! 4->*jJ jl ££l>-jjJljVI ^j-oVI 

Redox Potential Jlj^VIj cj}LaLla ^ j^Jj ojjJlj PH J! 

Jiu_u£jl& Ju > M^i jLc 4_3eIuJ 1_4J PH Jl Jl3j L^TiSLJI gdjjI 

jl CjuJj-i£ isr^l ^VI JllLjjj^j t4jj) <<of. (j^LaJv 1 ^1 4jj) <<o» II 3j>UI 
^ . CjLjI^Z<j^ CjLjjJj ^J1 VI 4-LLu>. I CjL^jJIj Lu^jdVI^ CjLuj_i^ 
£j-a j j Jlj VI Jl_uj j-& jl CjLjI 3 i mj-3J1 jj^>o jl JjlLaj jjLfojJJI 4Unil 

. Cj La_ujj_J I 


^JLc. 4_JLt-iJI 3j^>JJI ^ si is-* a j.'i^ 4_u jl*_U cjIj^ZlII p ^ 

(jjl » git CjLt-^jae-^ cr^ (J-®J^I Lr^ JJ-^~ £^$31 j.tVn 1 nlr. L^^Uol 

. 4jjUI jj**- »^ll-‘fl 1 ^ 4 _jjJjl« 4-u-u 3jj^j ^ ^ tiJJj p_&l^ .. L^j 

CLuj^j ^u]\ jj^e_uaJI £*J IjjI £jjQ 4_c.j_$jse_a Q^jjvjJ^_j_>JI 4_3lLaj p_<_ul I JlAj 

^ 4 mMJ t4_j_u3jVI 3ji mi 3II Ji-lj jl C<->o 3.}j_ll 3 j^i^ ill jljJ.1 JlJj_u_J 
p mi^Ti LaMagma (jlajVI ^j-UL ^ ^jLlII jj^<^<a;-3jg<^m jljJJ oJJt 
Jjl Ju>JLj L^LJs J 3 m j 4-iA-uiaJI J_aI^c 4isniljjJr <<M1 lJJj 

pj t(^llL«) JLajJI jl ^j3U>tl £j_a i**d 3 .L 4.U.A LAj_j£.j jL^jVIj 

1 4 j I I jLstL>.VIj 4 J I 3 U II jj) V i^ll 4 jjSLa Juu L^-lS ^1 1 mL^Iu JlS ^1 

4 j 1 3 U II jjir t^sll ^JlA CxxIsjJU La lilj . 4 _uj_<_4jjJI jjir t^sIL L^jL^ 

3jIj^>JI CjLvj^ j| JuJ Mill <L» ,>>tl ^J| ^j-ojJI 4_d-ojJI jLscl^VIj 

jljJjVl JlLc t4J^3tlJLl jj^r <«ML l-£jsu 1 g ir, C^ge T u t4_t]L*JI 

jl_5tL>^Vl ^j_C Jj-scJLj ^jJI Cj_J^JjIj^LIIj a jl AUtl Jj4- tl ^Iuj (^jJI 

5 CjLj IJlA (j_u_ji t^jjl Ci 1 nil ♦•SjjJ 1 t^sjl L$jI t4_iLcjJI 
pJLfcj '*^11 p3 ^jjLJLl ^LdL j tdjljjj 4 _ujjL^VI ^_l«^Ll*JI 

:^IjjI 4j^Lj Jc>. j 3 ^jjl jj"*~ <^11^ . 

-y 1^1 llj (jjLuJ.I 1 U I t*.V 111 j \JI jJ-Liii! (_5-Aj 4 j_j1_lI! /.-itI - I 

.^>V! 

.tfUl jj-o lgjlt~ i i_jjjjjjj J /.otl -2 


fl6 




6>oj.^aoJI CilgjjJIg 6-ijjJlg qIuuuUI 

«d A \", 11 CjIj_JlULI 4_5e_jJ1i (_yil ^j-stTt-1,1 jjoe_ooJI -3 

(jljufcj t4_jJL*JI 2>jljo>JI j? ■ U ♦ <>> tl-J ♦ A < 4 _uj_<_ujJI j| 4 jjLl 1I jjit-ooJI 
^L^cVI ^1 Cxjjfcjj cjj,^ IjIj Lo I jl (jJj_p*VI 

4-aALi.I a Jjju <jlsL Lr^ (J^LlUj jjir <«MI 

4 jL_o3 1 't I 4 1_4^ (j£Uj ? • 1 <A*>jl oJJb 3jjJ Ci t <m!| . . .4jjL Ijjoe_oo (_y»jVI 

Lr k. l_ 3 jLcj <j h 4 mi11 (j-fl 3 jIjl>*j *1 j-Aj £-La <j-<a (£y>*VI 4.ouJ 1 j_coLic 
J£Lii (jLjijVI 1^L~< <n ^jI jJJI J£j 

.. L^jI Jj-a-c (_ya*j ^y>^La-~i > mL Lolj * L^JL>. Lai t^JK uiVI 
jl 3-ijoLa KjI f a (jylc. jJl d<_ulj_>JI 4 jjLlJI jjir i«MI 4JIL0I jyj 

> d j <>» /> -*.tl 4 jjLJ I jj **■ »^tl ^ys d*-ul_y>«JLi lLU juj I ^ 4JLlA (jr^" 

Kjl Mill ^ jr L. 4_j| j_cj . L-ojI LjL J)j-»L>JI j_ujuj 

jjot-ooJL 4_tbl^ 4 _u^j Jl>-I jlo Kjl t nil (jl VI i^j-^VI j_ooI_ulII £-« CjL^-a 

-C*_u[y>JI ^ CjJjv L^-jIj-ojI jj JLu j (j^jVI ^j-LL ^ 4_ijI jJI 
^JL*J Lt-U-l J (>l flLw V“Ljlclj9 LjL ljJt_UD J)J-»L>JI JL.ULI (jSL^J I JL^jj 

4_j-lo-<3j>«J I 4jjI_LII ^a_j t jlj-ajl 4Jl_>. 4 _j Kjl > nil 

L^iitlu-ul 4-tLu CjIjjJ L^a_l^>*J .. 4 ]r\ < n^HU 4 jjLlII jjit_uaJI Jl>-4jJlcLSJI 

Jl-La 1 Jl-ljlj /ycj j_Lo 4 jLA^ILa J-<-aJj 4 jLvL^_j ^ t 4 L^JLftZu-uJ j t( jL_ujVI 
Ij^LaJj tCr ]jVl 4jy^j>JI £jj) Ju-a <GljLix>. 

^-jL>JIj cyjl^_>JI 4_t£.!j_»U! jljLjlaj (J-pL<u cJIjLaj (jjLlUj 

OL^VI ^JLc. I^jIjlI L^_L<yy3^ * I- 4 ^_(_t_t_t_l I S^ylJ! 5y3^ w ^JubLiiu 

La «$ju c L^ajLjsTuxiJj L^iiTuxt-J 4 _uJjlXI *L_uJI lLUj LytJ ^jJI 
.. 4jj^_tlu Vl^ 4 _lL)LJ I 3jLJa_>*J! 4^_u 

Jljv.I ^jl JLaj LaJl-Lc. 4_jj : J4_uJ ulII 4- u - u JI 3j)jiJI Hj,U*n«lj 
^Jutil (jl ^Lula clU Jl^ / d j <>> ^ ^.tl 4 jjLl!I j j ^ t L 4-Loo I Jo_uj_4 (jjLlLI 

i^ysjVI 3 j_^_oo_lJsI jj^_ooJI (j_« 4-Tuu-Lq 4 _jjJl*-o (J_jJL^_d jy (j^3 Jl£ 

Lcj tCt-uLgjfc-Jlj d*_ulj^>JI Jlua jjie_oo JuyuJL I_AJl^>«J Jlaj L^lc. Lti-u 
4jyj»JLl 4 _oc_oiA1jJ I j 9 - 13^-J ^ 3 ^^ j^it_oo^ 3^J ^ 3_i>^ Lh° I ^'^1 ' 

L^j^ioJI 4 ^jlx 4_l$_A| ^gjoogj (jlj-^ioj (jLJLlJI (jVHIj t^LiaaJ CjIjjJL 



6bU^aaJI CjIgjjJIg qIuuLII 


II i^jLitil 4 -lLuJ I 

J, ~x-~t ) j r 1 3fI CjJJ).l.UJ C-4 _u1J^>JI d Ij ( j_4 jj ~y- <^>\ d .1 A 

4 \r\pij-A CjLcLiv Ju>.jj 1 4_^>. ^j-oj 4 jjI_l!I CjIjj)^ <^>1,1 

4JLoL>JI J_jJL>J.L£ ciJJjLjj t4_jJ lcL^JI 3^ 3 ' 4jjlcL2JI 4jjLlII < 

CjI j 4 jjLj t^t a ^jja> C. ' dxjLoj^SLII ijJjla Lie. jjJLuj ^1 

4-xJLj^ ^ ^ ^ CjLaL>. < .iVl Ijl_& ^ I r.j t4_jJLc. 4 _j Jlc. Ls 

(j-A (jia-jJLL! I L;r lc j-p-*a 4 j JlC.Ls jjJt </«n J-t^VI 4 U nj-a J^L*Iu_u}LJ 
. 4 1 li ]I i—SjjJa 4 j ^ jr >-LaJj 4 ♦ < ntMI Irul 
3 j^c 4_jl JjJLj t4_ujL*JLl 4 -lLl.JI CjljjitJI !_ujJu». (JLa£lu_uVj 

ijlu t4jjl «^4VI 44j3ll oil ojUI JjJo 

JJ) I »*t J Ju3j . LfcjL^O *Uj! ciiJjj 4^_pDjVl Q 6 * ^ ^ 

} OJUfcJ JlS fU t4-t- U LA 4 Ij3~ £)_iL*_a J^Lj_a jjis (jlsjVl (j-^Lj JJ?6 <<0 4 
. J_alj_e jl 4_ujL>J! 4 _uIj I , U J 4 i_£j CjV[pul 

(jjLjlU 4_te jj 3 It «^LuJI £)Jj3VI» £)Lj i-<-£*-aJ Llifcj 

(- t Ml” M ^j_a CjLj_CJJ ^lUj fU (j-CJ i4_LC. 4_5eHiUj 4j 

jl Hypothermal 1 jj<» i 4ju2jj_a (_pJlj uLaJLclaJlj 3jl^_>JI 4 3h- V<a 

.Epithermal 4 jl Mesothrmal 4U<njILfl 

3^1111 (jjL*JLl 4 _jI^J (jIojVI ^_La_<_u ClxS 4jjL>JI ^LpJ] 

1 <>>jl 1 ^ ^ OJ L^ tCjl^JtiJIj 3j-^-^ll J^5 1^ u I nj2 ^L*J tjjir ^11 

jl j—j-L5tlU j\ JuJl>JI CjIJ-j^j j-5cj>JI JlLa 4 _jI 

^I a j ^»- U ,,. 11 4 ?Ll^_U c ]^£L<_i lLUj^ ic—iljJ.! j.4- «^>tl 

iGj-u£ 4-uLl^-i^ 4_ajL3^j jLl 4JJ t4_jJlc 4^l!i^ CjI j 4 _udL>* ^jjLua L qjla (J-2-u 
jJ-ala U>, >.l1 ^**r« A" 3-^l~«-a <—ufcjJlj (JAJ^LjJIj Ju-^ 3JI (jjljt-c 
..^jjjJtJI <- > i <»l^^ J^UlLluj^U CjLl^j L^_u_4j^j t4j^jfcHJI 

j-ptb ^jLjlaII JL>o jjx- 4_^>*LiJ! JjJL>JLI {j-a I <_dia£j 

^Lus jl 4_uJa-oL>J! ^LJLl 

t4_^_p ^^Lal l^-Lc j_t^l_L*JI j-u^ ^_ r ic ^Lua ^jIL>«jj 

^J_u_uljJ-J-ll ^y-lc. ^jTl>OJ 4^1 Jl^VI £jA LflWl ^p2JU I ^ ^ 

4?JlA J^pe-u] 4^t_xlj tillij 4^jj>.Vl 4_cL*J! ^^L«Vl L 
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6^u^aoJI CilgjjJIg buuuJIg qLuuuUI 


JjJLi i 4_LI. 1 4_ lj>» I jj £)LjI t4_SJLi-4 ^LJLl 

* ' 4>Jl_Aj «L<-uJl Jj-U^La J)LajJI (l)-' 3 UjU t4 -jjvjJ^_l>JI jj tl 

/,-V^MJ 4 ajrtll CjI j J)_}L*_U CsLaLv. 1 gj4 J)j£Ju CjILuJI £yz 

CjLj_lj JL>J! 4_jlj_lL 2J dLL &j L^_l 2 d-tTu V 4-LU-Jl L_3j^JaJL! ^Ullj 

•tS>^ 

4_dJLL>JJ L^jljjdaj 4 _jjJlslU Cjl^lij ^LslII JSLi^JI JjLuj L-Sj-dj 
j J /-o cf\ 4_uJulU Cjljjdl J)Lj JjJiJI LlA L-Llo^jj . (_jlHSLII I JlA (j_c jUT c_jLj 
^_£>Lj ^^jJjVI <?jj) <«-*> r. JlLo J)I_4jijVI CjJlcI Ju 9 t4 -lLlJ I Cjljjjdl jjl isi a q-a 

j > <" 4_jjl_jJa_>JI J^U jX\ Ct-a-td Jl 2] ^yTcjv i43ljlx^>> jj-Loj c_jL i-t-uI 

(JJLlA J)1£j (^j^j>JU ^j-saxll dl_uk J)l£Ls .. JpLaLtl »1 a m>Lj tJjjlaJI J)I_4 jijVI 

J)l La clLIIi Jlju aUj 4 ^JuJl>JI j »-^>*fl cJI_L& ^J-ij^dl j. 

...jcjl ^_uIjJ_lJI J ts^c,. j| (^Jjjl ^ a < It) 

... l^*_a 4JLuJI <_yl£. ^-pLj (jja Jpt 4_u Jl*_I.I CjIJ jitll 

p *>■ ^ II jj <-^> f 4liJLu-u a7>a JUJU I J_& t 2UL^ j-u^lIc. 

J) I t Lt- t a J* . LfcJj 4_La yu Lcj ^-uIj^jJI J)£LJj 4 JjijIuJ I j 

JjLju 4^Ua ( jr LaJU ^jJI jl U> i\l t jj) ^_uljj_j_ll ^yz 3Jl».Ij 4_J9jI 

VI djd V 4 _o_l3jv. dljj 4^t_aJI <j_a (j-Ls 4_^>.Ll]l 4^LLaJI I Tu -4^ 

Ju>.| ^ j j i_3j_<_u ^jjJJI jLUjIu-jVI J)l dUuil JLse-« I Juv V-Lla 

ciJLufc d« < njl4 tilli ^_cj 4 4 -LlU CjIj_u_u J)j) t^r. 4^1 UU 4_u_o_u^JI jjLuaJ.1 

J-^-Cli-uI jJj t^jUVI CjljJLaJI (jlSLo f^ulj^Jt Jll^tJ J)I 4 j mi-%. ^j_c 
I ^ ^ < ^j_4 Jl_J_j i_^j_<_u Jj 44_ l^-Lx-uJ I CjLaJl>JI ^JlLc jLLaj ^JLc. 

IjJ is~iaj 4 4-lC.I ? <^tl 4_uJ lII CjUjJTual^ (j-43 ^_ujlj ^1 ^jU-VI 4_uJ l*_U jl jII 
L<-u-jVI SjJajj Jj^IjlU (-JiiHitJj ' I ^^Ijlu ^Itil 4li.JI 
<Laaj£J\ jLjcjxVIj 4- Ll x Ji J' JpLjtil C<jU LxjJla^ 4 Lfcj^Lajj 4 1 lJ I l^^IIULj l^J 
^yls>~ 4- TJL lj ^JLc. 1,-' J)L«-4ijVI |ju JlLa 5jl Ju-saJI J)ISLa JTl>o 

^_ul_ll^ ciJ_Jj_!lj jj-oUc—lIIj JuJl^JI 4_l^_AVI cJLujI CjWI 

jli^l JljL« 44 <?hI £jj) ts*t\ JuJl>JI J)1 (jjA ^C^JIjj 4^^_ulj^_jilj ^cl r <^>ll 
5 ^_aI_UJI 4_4i_j_S_>JI J)l VI 4 L<al jLSfcTL<-ul 4 -uJulU 4-lLuJI dj^ZLll CjIj^A^ 
£j-a j-CSJ\ ^1J Mil (jy-A* 4J>^ Mtttl J)^-3JI ^.Ijujl JlLc 4IuJl>JI 4^11^1 


^19 




6bU^aaJI CjIgjjJIg qLuuUI 


4TlLu ^-Ll 4jjJo_u_u CjVjLsc-o Lj Jl>. jL_ujVI L^j-C. CjljJLaJI 
C-tjLstC 1 _£jL£j L 4 JI V v <J ^j\£ d J * J i U ^lj_4 Jlst" t dl JLLlJ 

<bvj_} 4x.j-<_a]|j BjLSLJI J_« (J^LjlU JJLLL^jI jJL) JlS 4jI jJsl jJIj uU 3*4 4jglf. 
14 mm»i (^jJI JjJLlI I Jl& JMiw C.<->.^ir3 mi I diL^JI J I l_^_Lc. ^>u 

.. jK JLla OL-ttl 4^1 La J£ 

■&**' <>b»U &***» 

jj-ua j j£L«l (* c -^ 3 jiWm J t4 _l>.jJ^-l>JI CjLJjJlILj j 

^still Lr^ jloji! 4 _u^djVI CjL^-lLsJ! jjLuJ 

Pre Cambrian Era£j**Sif J*i W :5J$I 

^ 3 (<n u okf. 3 jLj 9 J-c Ljjw jbj-JI jl£ ^ 

. 4_£jJ,I SJlcLUI jj ^ ,^, s La ^JSLluJ i4_$_J Ju9 JJSZ-U3 £jA 4jj£L« <( LjIjJ-CV)) 

4_Uij, 1 ,t,ijJI jj >-^tl £-Jljj| £-jlas>~ Uiij^ Cuj-u^ ^1 31IjjJ! ^| ^j_uL_uVl j! 

dlij (JjSLijj 4 jji*.I jj) <^>r j_« ^juaVI j-uaxll (jJJ3 Li, <LjuLjJI 
Cu-JjjL^jae-JIj ^j.g-uilj C.«-<-u.tTaJl^ C-<_alj_>iJI ^JlLo i4_Jj^eIL«J 4 jjL CjLlC.jj J-« 
1_4^ l^j-&> 4jjl <,-^341 4_ua_A>! jjLr <<M1 0 Jl^Jj t4jjjJLJI J_c Lkj_t£,j 

jLjT ^^y-Lc. l_Aj_j_c j| (j-a JJ_i ^1 IqjA Vj 4 J_l 4 J_a Lj^L 

(J_i_9 La <j 3 ^ (j j-5Llj ^Lc I jla d<jl^ 3L^-U 

Arabo-Nubian 4_uj_Lll jjLr j l^r, 

J » mi" Cld. £ Ijl mm il tiJJj ^- 5 c_ua I j I £ja Mass 

3j_j^j>» 4 1 mi I ^yjj-L>JI (jy-£)j * 4_>.Lai_c l j r A I / 10 Jj-caj 4 _>-L_u^3 

a jjj^ n4 ^.L_u- 4 ^_ya I /3j ^j^JlII ^IdLUJ Ljtj-aj ^l_Lu_o 

4_>.L_u^a I /3 j (4 _u^JlII 4_uj_L>Jlj 4_uj_L>Jl 

J » mi" L^-jI La^ t ( (jr J > iJI ^-jjJ->Jl 4 jJ>j)» Mill 4 _ujjlII <lSJL^JLt 

OJ ufc j_5tlLJJ « » Jj U Ml i 4j J-C-jtil 4jJ|J^_^>. 3jjjL5t^3 CjL>-L-U-4 

i?L>oVl {^£> Lkjjj^e-o Juxj t JlLoVI 4 gjt^r, 4 jJl 3t-o 4j 4 _lL ^JSLtTu 4 -LSkJI 
^yjl ^ MiH ^L>*jVl l ♦ U 3J J . l ^yJj-L>j l / ^y^J-tTuj ' ^ l ^ MlH 

4_j_jL£j_iJI ^ 3 Utl 1 ^♦ U33 ^yjj-L^Jl / 
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6 >oj.^aoJI CilgjjJIg 6uuuJl9 qLuuUI 


4_jjvLj £j-a 4-^jL tTu.^ 4Jta£ JlJv4jj->I^_>JI 4jj^^_a->»JI ♦ 4_uJjl_jJI jj 

^-a-ioj) 4 _j_jj_<JI 4_uj_*JI jj*>■ 4 JGSLI 4.jj>»jJ^_l>JI 

c_j j_L>- cr^ j6k~j (Hagar) jL?cj>JI 4Jll£ 4( (jr jjJJ! ^j-jlI! £jjJLj LjLp-l 
L^JSLIj 4 L_i^Jl11j Ja^fail ^ILo^Lj JUAH 4_o*Lj ^jjJuJIj (J-lqjj 1 

OjuJluz <j£j £)lj 4^J i Mill JitSLII ^BJljjlj CjL^Loj_A ^1 Ljj_L>- JlLaj 

44_u^_*JI j ‘ A 4jjj-^-a^* £)_a ^j^JlII ^jj-L^JI £^_>JI CjLljjjlII 4Jta^ 
(jr ^ c±Uj^ . L-L-l-lJ <j_A 4 to < n j2a 4j>.Luj-a J A nilI 1 4 —l l - lU 1 JjJi^Jl Jllaj 

c_jj_L>. t ^1 mmj j-se-uJI ^1 Ljj_l>. JlL^jj (((^Ij-u-U)) 4Jb^ Jl >-jfj L^jjJjv 

t_ )j-£- . 4_u11L5kJI ,.IWV1 4Jb^ (jr^3 4 4^jL(!L4 3^. j » ts> 4Jb^ c_JjJlI»I 


Lj_jI_1jjj_^ 4_j_>.Lj Lj^_c Jlj_4jj «^Jljj5cjI » 4JL£ Jl>-jj I(4^^j>JI 

"J Jj_>JI)) 4Jta£ Jl>.jj g_il>JI Ji*jLA JlIc. £)La£. i4j-«5L<jiVl 


cPl 


Palaeozoic Era£$ j^JLJf MfiAJt :L^Ul 


J-^UJlS ^t_5 bl_3j <j_A 4-U1J ^UJI <U r ujIlU ^^ia-uVl j-^_JI JUU 

4-Ll^ 4^^*j ^^tjJI I JlA ijuj . (Thyses j - u ± ju >) ^-<-4ilj ^- a-^mj 

t ^ < 3 **■ 11 ^lU! ^LujJI 4«i <<oH 

aj iLj-tlaj <_d!j 1 o^J 4 (^j-l^SL!I La) 4 ^^ J^jLxjJI 

t, * 1 3 •>.JI Ijl^J 4 3 I 3 -nJ. I jj j-a 13 a c.j LcL4oij| <*<i^ LLlJu 

^iUUjj t 'i^-^ Mij4jj>jVl-(j;j-LAi^L!l) 

4_a->Jl3JI jj^ ^11 ^lc. 3 ^_<Cl<-u.I .\ 4jjj5cILIIj 4j^juJI (J_aI 

4 4_j_Lj_LaJlj 4 —lIajJIj 4jj-l>JI jj-st {j-A L_uL_u1 (Jj^kTu 4_JLlLa CjI u 4 <i^J 
4-jjj-<-ujJl j j 11 lLLj c_xj>-L-£ 3 u^ - 4 4j ljL_4i5t_jlj^j?e_JI CjI jl JlLaV Lt-p 

Ju9j 4 4_l_-%> 1 <^i U 4 _ t _ uajVI CjL^tlJ 4-5&CL) dljj 4 4_ul£j»_JI ^j)3l^ill 
^^^Jl Ijl^J 4_j_j^_4_ujJI jj »^tl ^iaju ^j^LaJI 4 >JlA C<-u-<.4iJ 

VI ^_CsL>JI C^SjJI ^j_a^JI I Ji_A j^ie_4-o Vj 4 4J| 

Lu_Jj Q-i < nl*4 JlL a 4^j^jtil ^j-t^J-ll 4^ 33 a ^LaI 

. 4jJ>j)» > nil 4 _u^_*J! 4SJLa-U (JLa-Ci Ju >*jj La^ 4L_j^jJHj ^jI^>JIj 



fcoj^aoJI CjIgjjJIg qUiuuUI 
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3, 
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feoj^AoJI CilgjjJIg bJLuJIg qLuuuiUI 


1 AJ ->< \ jLHluVI 3_>jJu>JH J^loLlXI ciJJj £-a Ju£.j 

JlLa i4_uj_*JI JjjJI Lai tdJic.LSJI A •**.{ 4_aj^l_a L*j|j 

4jjjuJI J_alJ jloj LaLaJ eJJb C-JLji piJj-iaJlj j t^ia 

<j^L LbtJ JI JlIc ^_la_<_u] I C.«->o V t Vj t L4J O-dsj-aJ ^H] I 4Hu_>Js 1 

^Lji,! jl Jjplu-Il 

Mesozoic Era MttJt :UJtri 

4_^Lv. nil ilj <LcI_4jjj!j 4 a af. ^j-uILuJI _}l_}jl <j_ajJl I JlA ^jJuL 

4_jj_uII/LjJsdj 4jj_l>. jjHj-o ♦ t_ «j < (i^j cilli Ju9j tc_ jj_L>J 1 4_p-Lj (_y^ 

ljufc 4 jL$j CjLL_u^_oJ! JlLa t4jj) <>if. 4_j_Ljlaj 

4_ollL>JU 4 jjjuJ! <J_al< ciJJjJ L*.u . I 

4_jL^JJI <-< mijJLj ^aJ L^jI (J? _LjL-aj) 4_jJLaj 4 _jjL! 3 t_ < t »»1jj t~< Ur. Ij 
jj ••»■ Up c-.<-«-ulj^il ^j_a pt -£.jj p-u-aj 4 j! (^1 «tiJLa-<-ail 4JjLfc(p_^jJI 

p-Stt—L-H 0_t_<_up_j) 4_jp_j^_j La-Al Jl>*| I !_L& 4_up_<-upJ 1 

4_jjL^ j^>JI L^-a-Al (Marine 

p-* (J1 a ui II (_y_IJ p-se-jJI jLco^cjI jju Cxj^j (Continental) 
Nubia (_ylap_JI p_3e^>JI ^a-<-uLj LJsppjtXI (jy lajJ! pjscj>«JI L^-a-Alp 

CjIjj_* 2 j>JI jj_a 4 _jJL>. pL_up^>Jlj cJapju La jl Sandstone 

4-uJulII CjljpUlp CjLaL>JI L$J Juxpjp t4_aJjLSJI CjIjLuJI 
oLjJ.1 (jjlj-<-u') j ts\ a JjJl>JI JlLa t4jjLuaIL9VI 4 ajfltl CjLi 

JjlPai] 4 jjCjLjL^jj . 4_uj_*JI 1 ^j_a 4 _l£^> d 1 

j ts*i aj Ljjj-<-uJ CjJ^SLIIj 4jJj» < kUj 4J 

Cainozoic Era^ mmJY :faut j 

<i*« I HI I 1 La-A i £ yj y~Lt^ ^\_Laj ^ I a * ^-1 j ^-uuld < > ^ ^ 11 | j 

. (Quaternary Period j_jIjJI ^j-ajJlj Period Tertiary) 
Eocene j-jVI j-u^-c. jj 1 ^ ^j-ajJI LaL^ 

(^ut^iLJl j ts^c. Miocene j is^r.j Oligocene (j^-uj <^c,j 


- 


feoj^aoJI CilgjjJIg qLuuuUI 


a ?r-j| 3 jlc jj i_dJj (jljl c^jllul JlSJj Pliocene 

2UU* j mi^ m* 4 CjLcLajjl CjJl>*j j-rtxll L&jJJLt^ 

. L^jLLuj L^jLl^j i—SjjJaJ 4_u_ul_L<s ts~\W (j_« CjLj^.jj 

Pleistcene ~ < hj^LJI jj >4^ yljJI 

j_Lo IJlj ^p^jVl ^LjjjI ^JlA .Recent <±x_jjL>Jtj 

,UI j-ca^ejl *J (J-4J tCxJlilJI JJ ^J>»T J 4jL^J 

C^uusj ju 1_4^ 4_i 3 j Jl_u (^jJI 

..4_j_jL^_jJI ^j_a_LaJ| jt j| t^jUa ^ <<o*t 

CjJJJUJ lj yh 3j_i_l£ Cjl_2wL_U-A J-J JJI J^~Z-U3 ^ U J 

3JljL_oJI 4_i^I CjLjJL^jkJ La_u L^jIjIjllaIj 1 i <ij 1^ i^>\J->-J L^jLlCjj 

4_j_<iu i <— i yA .dJjj^ tjji^>»!l llUj ^ 

l^jLsr Lu-Jj 4 _u^jlJ! jts\& 4jjj^ o yj 4_u^_*JI 2 Jj^>JI 

^J^JlII ^-Jl>JI (J^*lJ -<-u J4-tLwLiu.il C—4_Uj_*JI 

,C_J^JLUj Jj ) 6 ' » J 4- j J bv LmJl J‘O^- 

.. Lkj_t£.j JLajJIj ^-t^o->J' (j- 4 S-^lSL^ 

JjVI <__<JL>«JI j-La 4-uj^ILlt jjitjuaJI ^-A! (4j^ 

•CyiP' 0%" Cr^ 

:U»ji^au;i^u 

<jLajVI 4-Jj' j. a" i nV 4 j.j j1^i 1I jjL^all «LuukI (j^o ^£.jJI (_yi^. 

4_1j .. 4jI j A 7>A LK jISLj 1 j ^Jj (4jLo^ 

4-u.uJiLi-^yjaeJjJuJ 1 Jujjltil ^Juu (^JlII tl£»L«-uJI JJlC JuljaJ 4 j^_uj 

3jlflm>yi (JjL-uJ Lub ^IaJI JlIIj I Ju4) ^yl^. 3 ^jJl>J,I 

L>^ cr^UI ^ ^\ j^L-aJI £y* (>« 

4—l-LTlj (jI 1 ' i _ r lij V tillj L>^J - - 4.U>tl CjLsL>JI ^j-sa^j 

^If. 4 J^UJ.Lj Ju^2jj * LllLu d j ♦ j > U! < jjL-ai.1 ^ylr. JiLajtJJ 

LlILse-a . LU 4_Li! L^j-Aj a <t^tl 

Lr^ 4JJ) ^ ^ <Lti^L>J,lj V 11 JlA 

M 



6aj^aoJI CilgjjJIg ft>» t ii)lg qLuuUI 


i i 3 < t_dJ j (jl jl i 1_LS1_i_u ^U^Vl tiJl_L& lIIj-j jl ' 1 ^'" 

^JlC. 4-oLc. 3jj_uaj LlA 4_La^L>JU (jSJj <j_o (Jl-5tJ 1 Jl>.| 

l^> o (j_o tilL (jl jl J^eIL<_uV! <_jljJ3_<_uVt ^1 Jlo-tTL^^I JlIc. 


tiJi_L& (jI Vj t4 -lLliJI g> j ♦ j 11-> tl jjUall ^ 1 Jl itTn-uI o^-<_u 


jjUall t—alj m < »lj 4 _cULU jl nil il (jr\j jj-t-rO.xJI j-o Ujjj LLajl^J Jlllll 

V jjUai,! lIIIj (jL> JlIc Jj j nj IIUU I jLUcl aillA (jV / d j ♦ ■ . U 11 


(jjSLj (jl (j-S_OJ ^JL*JI (jl jl tL$J (jL_uj^/l C1«-lC. 1 ogo 1 g M ♦ O 


(J-o- t -j 4 t nUtl (jl 1 r mi 3iV JiSjj (jl 1 nlf. (jl t4j»j«Utl jjl jljJiJ 
(j^5>Lj (jlj JljV 4JJLl-J (jL,^Vl (JjLtTn-ol (jlj tCr S.LoLuJ (jlj3l UjIj 
L^jUu (j-O (_^lll J_uL*JLl JJUfcj (jlj JuV US . f II C) 4» uUtl (j-uxol J-j t- < < >1^ 

(j-o £-Jj-i-u ^y_Loj <Jjuloj JJuselLo jjfc Lo (j\j ^_u-qTJ 1^ 4^^Uil (_ylc. JlCL<-uJ (jl 
4_jL_s 1 't\ * y-i jLS_j oJsa-J (_^ JJi-selLo j_A Lo (jruj t4j»jjUtl jjU^ll 

(jSLoJ V till j (Jjj < n (_y^j t4_u Juti.1 CjIjjUI JUJI j_A US t JJl5cILo ^_lC 
Ij t*t\t ,..'VI ^4 gi Ah11 *#C*«tl *.1 >»" <..I1 (j< 

jjU^J.1 j mi (^^ jLS-HjVIj 3IjL1Ij 4-lq-UJI 3jJl3JI 4 -l q-Ij ^o 

lHjU*1_>JI Jl jlu 3jj_UlU U>.jJj_tSil!l ^I JiitTu-uI 4 -lq-AI ^j t's> 4_lLuJ1 

(jl jllLo ju 4 _jjJl» 1I CjljjiLlI (JUe-o tiJLIj JljSQJj t4_j^_tis^lj 4 -lL>JJ 
(^1 (jj_^_5e3j (j-ollll dcltjv- jj-oVI L_lslOj-^ ^LULjlII 4l>.L>JI 
t4j_L3l(JI (j_o jJ l9 (J^Lj 4jjUaIL9VI 4 ojnll 4_JL*JI t4_ujL*ll CjIjjIlII (J jltTu-ul 

(> JJU ^1 til]j ^Jl JL^ e.JULj. 4^.jj JiVl gUUJ! oUUVl (jjj 


.(j^uVi (jx 





1 ^ r j i (j-xj 1 1 ^ j 4 4 _j_*_j_lUII jjUallj 4 -LllU (jl JiSjj (jl Laj^aj V Lo^ 
4-u-uLn-uJIj 4^Ui]l 4 -lq-uI] 4-l<-uJJIj UU J t4 _u J_*ll CjI^UI 

(_j_^ 4_j_jlj_lL 2JI jjUall (j\j 4_3 _jjj 4:3jU. lLILlA (jU tiJJjS 
Jjj c h ♦ <>»j t 4 j^ Jjj ^Ll 3 ^1 (_pil (_^j-oJI (j^»J tU 4^u 

JjjJI JJU3 (^ 4_l»Jj jjJ IjjJ L 4 ] (jT US . 4j^ dulS 
^>^Vl oLu-UI (jrd j *cj| jJI JU j JU 




6bU^aaJI CjIgjjJIg qIuuLII 


^o_aVI C< a i «4 cilljJj 

(4 - iic-4 - iic) ^a_a1 

4_j^_Ju_lJ' \—&j. is> 1—Lju^ t4 -lLl.J' L^LaLLj Lk_}j1^_a-J 33 - u C lU 

. jjljJ.1 4-t-g-tj tjjs 3 3^» Luj 

(3^_ul£-4_j_Lc) 

L^jLa J) 3 < n Oj Ji 3 3 t Ij 4 4- U - u JI L^jLaLLj ^aL>J! La^jIj- 4 J 4.u.»JI ^q-a VI 

. . JjljJ»l 0j_A 4_J_q_lj Lfejj) j-UdI_L*JI (J-3 

(4_j_Lc-3j_l4i 3) ^q_al 

4_j_LiJlj t4_jJLj_jJI L^jLsLLj 4 j ♦ j « U U LajjIj-oj 3^j33tl ^a-a VI ^y-£b$ 

. 4 -lLl J I CjLsLLaJlj JjljJll (jja 4JL3JI 4>JlA 
(3j-lS^-5j_los) ^q_al 

4-j^-tTu-JI L-Aj., xs~> L-laj^ i 4-lLuJI t^jlSUaj L&J>j1^_q_> 3^-uldJI ^q_aV1 

jJLiJL 4_Lc j-jJU La j_Aj t4_La-uil Lfejj) 3j_j_qILi,l 

IS CjLoJ-U-^IlII OJUb (jr\j <_SjJLiJ 

<■ a • x 1 < L—-111A l£ £)l Juu t d) La_i_Lu^_(i I 4>Ju& bUj I Lu-uAjI 1 mi ^Jj 

!S4_aIieILa j| 4_»_aLj j I 4_aJuaILa L^jQ- l>- ^j_a ^-a^U Jl 3 
jlia-Laj 4_ut_ulaJI 1-Ajjl i^i aj <L Lu JI ^1 jJa_Lll 3jjjuJs LlA 4jL>.VIj 

ciJLL& C-cjL^ l-a£j^ cr^ Lr^ <3 J * “J M 

^^Ij 4 4Tioj j_a 4JLaLau 4_uLx£ j, <11 3_iLcl ^1 CjI i i < <i aj 

l_^_La j^l 4 4l h JI dJJj 3jjUI j s\ a J^Lilu-ol (^y£ i till ■ UjU.4-~.tl 

CjI_j^L3jI CJaL>*J CjLkLscILvVI _}1 JlC.VI C-^cLxiaj Jl3^ .4>JlA LLaLl 

Jijlj-U Mil (^yj& < <i iVI ^jJLalj 4 _j£.I_Lu3J 4_j^.I jj 4 CjLj^L3jI j3! 

•aiuii oj'^c^I 

_}j!jJ.1 4jLo^>J j-*ljVlj CjIajj. mhII (jI LaI<->. LlA ^j_a 

J 4_j l—JLLs—i La LcJl-j ^ (i J Ij . 4 _j_j JljlU CjIj^IlII L^_Lu jj_aj 4 JjJlU 
^jjLlII ci^ Lr^l ^LLu-jI 4jLa^tJ 4_4^dL>JI j-«ljVlj CjLu^ mhII jl Ju-ol 
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6^u^aoJI CilgjjJIg ft>» t iillg qLuuuiUI 


jl u_a 4 j Li,I 4U2JI Cj Jl^cu Jlli ]J ‘ j 

Environ ^«uL lJsjju cu^jjus I cjL*j^ null #jjb i j-a cjLLs 

mental Law 


- 





<LaJj^Ll! jUta-Vlj (j-jUJll ^Ijjl o^*-! (ji>^ 

JL3j if.\ j uiVI £Jl^_i <-_sj-*JI <_j^Li. 

^>UI £^jjl Mil ^a^alSLa. jj ts\°i Cj^llLol 

/d Al~ V a (j^L 0 ^ Cy 3 La<) jl->- ( _ y Ii!l 
4-Ju^) mi ill £y u ^ jj a~tL> jJLa 

alj_j_>J! (j -a j_a_) LdJi (j-3 «_AJLc.Luij i4_LcaJL>JI 
4_J,lc. «L>.jJ (Jjjj pfl iJl»J J-LsSJ (3-J I »l aUtlj 
^ j~ «j j i(jjL*J,lj j_&lj_>JI a 

^Ij iJL>J>! Ijla^ i-jj-stll alj-ji- (*^1 

1_j 1 j—o $\ 3j_p. Cm ,r,^l ^_C y >~I 4_*_aV aU , ,|I 4 _uL>. 

( _ 3 -S ^ i a ij_ikl_jj>JLl LaaLs. 

<_jjjI- 1 _£.5Lijl!! (j^£l dJlillj (^lill (jrtjjill 

• (J j' g j' l < . -T> iJI £>jl-(jljLi ^y y-y-J?j “*> j" 

(J-i^si <dsli L^ji J_2i*j (_ylll <- «~i‘v11 (jjaj 

4_u^jlI1 4j3- i n < 11 l j ^~> - ..jV <_ jLj^ 

(jj-aJI jj-o JjVl <■ ai^iitl i_jbSUI I juk (jji 

(jj-ill 4 jI JlJ j (_yjlill uj^' 4jL$j 
jajjbJ £jf tilj 

j»Jua! <—aJJjj jjfc >. m t m->JI JLaj*-a Jijl tic* jl j«JL*J! 
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feoj^aoJI CflgjjJIg qLuuuUI 


t I JlA <tA]J m« C-.J($ 4 IjjJVJ_a (JljLd jLat»«Vt C_lL£ 

^ j -£- 4_JLc4jj 4_1_s 1 <«. ij/>tt Lo| 4^J>UI 

oJUlII (jjJLJI (j-a JjVI t h Is-t't U L^itJjlj £>-j^ <( jiLuiVlj )) 

CjIjJLII £-Lu3 Lc £-A <LJL<_ujJI 4 >JlA CLlC.\-U3 Jl d£ * ^ / «Vl ^-<5J 4^J-3t^il 

. 4_j_j Jul>3-4_uI^_jj>.-4_jj1_u .^1 -ilj-U (0 6 I I _ 236) ^ < <i^ Ju3j 

-iJutJ QjjJI 0\^ lLUjl^ .L-tJj Cm » ^_<-4l9 

^^Jtl) » mi U Ju9j ♦ ^ ^ (j!j-J,l £pL*Jtt 

.jLst^V!^ ^jjLjlX! t^yu u (((jLa^l 4-aJuLa (_A 346 4_u_u 

fibLi^j jLsejv^M ^ J_a Jl>.L^ ^j| ^uj\ j 

»1 g if. Jl>-(_A 428 4_L<_u jJLtl) 1 m <» £^j! ^-<-ul ciU5 Juu JjJG j ^<u 

(J-uol ^j_c. i-Lu-u ^jI ^K3 a * 1 A .^. 11» SL^-<.u.U 4 Tlc. j-t-uj^c . <_j^jtJ! 

^yicj 4^L_U^I 4_JUjl ^1 O^UI <■ kjUULOtl JjL>. . jLst^Vlj (JJLlU 

j-aL^>JI» (jj-L t - U (_a 440 -362) c_jln^ t h <?j 

^jLjlJLI i j-a Jl_jJljlJI (_o_4-s3j J <a miJ <_jL&j| 1 j_Aj 
l-lJ' ^Usj <£pLft_Uj CjljJLaJI <jru Lse-tlslj 4 _j3j 44_^j^SLII 

t S) tss'A ! |<■ i3"^9 ^ Mir. 4_ul_4J 4 j3 JlJ jjJ 1 (JJijJ I Ju Jl^cIu 

( 3 ^ *•* U-* Lr^- CH J ** * > (jj-UI (j-« 

{^yz-ua C-tUSLII 4 >JlA 4 J-U2-4-) ^j-saJ Jl-lC. 

J-aJ1 £>jI J j ?- < - 0 4 ( jjIjlUj 4_4J^LII jLst^V! £)£. <±uJjL>JI 3 JuJljlII 

. Lg-t-^jL U^>*J 4_jjHll ^1 Jj\ l yc. 4ii»r, CjI iZJSjJi I JlA 

i jL lS - < <—ij-pJlj (j_}L*J,l ^Jlc. * jLi^ liJLlaj 

Jljv^L^_Lq 4_jLi^ lJjJJJLI jL_u jl^j _a 608 4J_«_u fiU-tl 

^jJljlJLI J-/^l :4 _jJIh]I tUI <11 L-d-uajJl (J4 <"ijj LjJl*_4 25 <. * (J7 ^ 

jLjcjxVI CyU l£ (juQJ jl (JJulU f-u. 4_4Jt3l_Ld L-uLstJ I juk 4 ( j_4iiiJI 

^ji 4_uj_*j i (^jji c—jLiSLH cijjj ^jLoJI 

360 IJlA CjJl>o JlSj 4j_t^jj^Ll! ^ll^H ^yjuj^A ijyJ 4_uLu_4jVI 
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(jLlsuJI pt).l.r9 v_ijail 


( _ 7 ^L>.LiLaJI jLu jL*->.VI Sj^MI l_ijSL1I i_jL3tjj . Ijjejs- 

■ w ' "J ^ (jj-LlI J 1 ^ 

(_^3 j-jLi. j-ll I_tiej)) (_, o mil (jj| <_jbSLi 31 1 III I nil olut ^ujiejj 

(j-alill (jjJill (j-o <J_9^ 1 * ill ( _ t 3 i_jbSUI l-Lik Ju9j «j-ifclJ->>-ll (_|l_9^ => 'I 
4 j i njjJI IjjVl j ft «~ lj JLkjsj lj- 3 t>. ) "if. 4 _*jj I i 3 i^ij J <i i~ij jjtj . i^jjc^JI 
I j-t jjJl%h!Ij cJulmtl 3 ^jl>. ulU j juu dai.t -lsj I jut .e%ll tilli i _ y js 

|jiJjL>. I\j mi illlj Juu J-»o (jl jj i mil (j-o 7C-I i^i I (^3^. LiscjjJG t 3« iXi (jill 

■^1 J p MI_I Vj J-oL£ j-LC. (jjL-uJI (_)U5 j-*-JI (jl j' J~ f.VI (jrS .La-jj J * 

,S3_«jj^LII jLacua-Vlj jjjLjlII 0 <J\ i^i-t. ,jjs <_jj_*JI 4^jl. i^jJI Lo 
i3^LSL>Jlj sLj^LijiJI njjJLII 4 jjj 1±1I (JlSLiiVI tjjl "ill SjutLla IjjajL. Jl 2 J 
IjlL-a-V Lj£ iililjj* Mill 4 k3t L^ik. Ij3lUlj 4 -*l3jJI (jj^Mill Jj^-j Ijka-Vj 
SjutUiiJ 4-olj <t3j-*-o t_cjLaJ I-Lit . 4 i->-l i-< t I jjjUJll j 4_uJjl 1I i_-jl_j-jJI Jjjvj 
( j-o ,outjLoL.I (j£L«j -L3 j .(jj j-illj i(_y£jill (jj-ll ij (j^J.1 iSj^LuaJI I(j5 M~itl 
J j J Ml i4-ojj£UI jLsta-Vlj (jjL*J,l (j-o _} JL*J 4 j j i iiill Sj^LuaJI Jj-Lao 

La i_-l*j 4 ~iM i^ i JJj^IJI j tJLaJU l-Lit ( _ r 3 (_yjj)j_iuJI Jj-2j Jlill 

:(Jj)3j4 (_jL.jJlII (jjjJI (jyjjj^Lill i—3j-*J J» .(j-uU,VI 4 1 1»_i jtu jLata-VI (j-o 4 jj4 
4 « mi *1 (j-o oj^>- j-it l—o (jj-3 oUl (j-o (jl^ lil 4«l i 77 jJI (jla 

.« L-tj (jl^ Iil J-lSiL. 

(j^l « oil 4 j «j j t-i 11 (__)-£=>!j-s-JI o i_ijj(JI i_3jL. JJia i JU-Lii jLsojf 

(^yjJI ^ 0 -itVlj 4 _lssL>JI (O-^-aj-L ^ 4 ! c-jl^ Lo^ ‘f»_J 4 ll LitJJjtjj Igognt Lo^ 
(_JJ_»JI (JjLs-J i4_0JjSLII jL*j>.V|j (j4UI J2 j- 3J (_y5 I gjlf. Ij-LoHc.1 

I j~ ^11 « o tiLli (_j-3 (_, I ^ 4 -^Lj^JI i—jjLscjJI (jiajtj olj^»-l 

iJLHI J j 1 mi (_ 3 -1l.j iJ-Li-aJI Ij-it (_y3j 10 I 44 II (^ I g m V 1 m~i jl (_)i=Lo->-Vlj 

(_^l) c-jjJlj ui> l-i i ILi lil Q- -,J< >UI) £_Li1>-l!I (jl»:-LiSUI Jji 

.«(j$UI ^-o^>*l ^oL.lj (j-iL»_i 4-Lo ((j3a-oL>JI 

oVjL*-o (jJI iaL^yLi (jjUl oi 5 ^ (L&JIjT ^>*11 o ^_9 

(jllaJI (^l jL*->.VIj (jjL*J,l (jj 1 - 11 1 1 i_i I ij II I (jj| I ji4^ . Ignjii^'l 3 jL>. 

jol I H-v^l (jl» : I ij Ml (jj| (Jj 3 j 4 (j^ljtll ( ilji^il (J- 3 J 1 . 0 7 >—1 Lol ijLlII jl oUl jl 


61 





6^u^aoJI CjIgjjJIg qLuuUI 


x(JJ_xj)JI J-Ila) ijLst^VI :4 _juj! L^-ol i m 4 03^ L)l 4 _uJjlU 

vl a i nl JjLaIuIiI 4_j^_j5j c_jjjlI! .((^^LaVIj xOjjLSJIj 

(J-dlu La-g ? a ^j-iLaJLl 4 _<_uIj^ 3 * j L?e_>. VI j 

• (jjIaII t ^ ,ss& «GjJl>JI 4-uajjJtJI 

^UmJI M£l 4^ 4**f 

aLaJaJI (jf JJa £y* Ljj^5.. JUJLl IJla ^ ^jjlII ^JLlII jjj i-31 

t4-jl JlJ ^ y "> (<Q ^fc-J ^^l ^ ^ MI CxJLa La jJLOJ VI i<jr\_l£.J_<_uJ_A IjjL£^ C_Jj-*JI 

L_>L£ L-j->*\-U 2> ifj ( il IjILlI L=r -^U_uJI L-kj-uJJ JLA^I ^JjJkJI LULc I Jl5L&J 
4 j a I ♦ II 4 is~\ $ } II a Lb! Jl>.Ij 4jI ((jLjcjxVI ^_<kl ^>* jlS^VI jLfcjl)) 

jj-Aj-U Jl_i_c. jj-j jj ,^'< a 4_ijjJL>JI j-l^c. Ijy ^ oJlIIj ^jIiLc Jui^ i4 _laV-<- uV! 
i a La-IaJI j ^JLjlII jjJb ^jJI ^jjVI ^jJI ^p\-La j-x-^llllj ^Jl^jJLI 

^j.U II 4 jISLa jJju ^uTb ^ .”.1 A m 11 4_l3 ^I/Lc ^ jJI J < ♦ 11 d .U Cxjl^ J_aJj 
33-laTla CjLaLaTlAI 4_l3 ^JlaJI J_&V La£ i a!J-<-u _L>- ^Ic. i4j^_ujJ1j 4_j_ajJI 
* L^_31j_<_u Ij L^_alj_>*j 1 ^ iUI j.a L^jISLa tj_Aljj>Jlj o^l 4_<_ulj JlJ 

jl_5fcJ>*Vlj J—aI J)a1Lj J. j j 11J £)JUlI.I ' w I ^J^ll £-t J- «>^*ll ciil J (^3 

jL^jl)) 4_jLl£ <jL£j t^SUlXI L-ufe jX\ (j^Lsj x_-*J-}L£ 4HjISLa l-<jL>. ^1 
<j_A eiJjb La JlLv I 4_aLj I CjLjjj>. I 4_p^ ^JlII ((jLst^VI j-AljlSL^VI 
C^t-jJI ( jr 3 4 j^_l>.j 4_l3 4_x-sd^L>.j t^jj-iJI 4 ^.^LLdI 4lj«^> j v 4_t3 JOjI xjLiT 
4 _j_j! JlJ! 14 j j UIIj 4j»j «Ull 1 $ is~>\J->*3 4x.j- u J.' jLjc^>.VIj ^j^Latll 

. 4_*iLL>J,I L^llua 1 (j*U J_J_A-J ^<-11 4-L<JojJtil^ 
4 j^_?e_a 580 ^Lc. ^iiLL-u jjJj_a ^liLLaJ! c ^ < <i^j Juaj>~ I ^j-uL u lII I 
^j_A ^jVI t^y-&3 ‘ Laj jJs 4_j_<_u_j j_j 4_j^_3 O-jIS - x?JlA ^jI/Lojjj.-(4jI 184) 

Lr i^- 4 _lCj_<_ujJ,I c-.J(SkJI ^j_A JuJulII 4Jj .(J^ljj>Jl ji U rtlij 4 m h3 4JLa^. 

j^jJI ^5 6? VI V JLUI |J^ xLii^ 

^jLLauVI ^_>-1_a_>. ^-Jj^jae-<.aJ Jj) a A jj) ~< ^J^JIj ^j-t.a-'V- X h < ii^-J Ji_a_3c_a 
1_La 4_j-bjLj J>jjl (^jJI j * I j_a cH i»LLl1]| (_jLi 5LI j-AjVl 4 _*_aL?c_j ^jJjlI! 4_l15L 

. 1 A ^ lr . 
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iplaoJI pt).l.r9 v_ijail 


4jLaV1j 4-ut^ljJI 4 _uJl*JI d j ~.tlj ^ gUH J^slII CjLajJia (jI 

<Ll^- 1«J' 4_^j^_LaJI ^_<-uLj 4-lIc. lt*n/"»l Laa ^IjUlVIj J^jL<L>JI <J-<iiJI 

^y\c. SjjJUl j r„\\ 4_3_lS jJI ^-Ic. 4 -lLlU 

^jjJI ^_tL_oJI y>- jJ.1 ^-Lt-U ^JLLa-uaJLl <^tl t J^_l9jJI 

4_oL3J! a j3U /11 Ilj fc> #TI vl_ij j L^Li^oj ^3Lull «.lj_3lL_ulj <4 Jl1IIj 

.JaLtlll tjufc^ 

t rtfUjJ £)J «jUeJ>*Vl j-rffcl^ jl£sVl jLfcjt)) C_jL£ ^jJL^CdlJ 

4_o>Lua £j I ^JLc. 4_Iju ^yltil J^&lj-jJI £jjq JlJ Jl*JI ^Jj-SfeZu-ul La-> ^y_tlul_3_uJI 

. 1^ <>nLdj MJj Qj i^tc, Jjfcl Jj9| 4jI La£ tCjLajJiil <>JlA Jjstj (1)^ 


oj-ua-C. <_jjJL_uI £)l ^j_a a£.jJIj 4_jI gLut^ljJI <Qcj_} 4_IjV! 

La^_lCj ^jLm <<Ac.^ t > Utlj a I. vj II 4_j_a_L*JI 4 jL£JI {jt £> lL^JL>JIj a (im 

(jrU 4jjLlll £)f VI j_lL>Ll^V1j Jpl CjLoUIj CjLuLv^J I j_a^>Jlj 
La jl 4_aJJi,l c-tltSLII <j_a «jl£^VI jLfcjl)) 4_}L£ 

Jiiwl LjL*_al jA^lj Lta_<L>«j jA^I ^L^ 4_jI Lop Oj <<of, ijr 3 4_La c_jj_3j 
ij-j-loLi-uVIj cjL^I jJtJLI I^I^-jI JJal (jL^ 4_jlj 4_jj^5elLll 4iaj-*-U 

j- u S L II c-.<-<.u-xj 4jI Jj t<GLJ lIc (j_a L^jL^ 1^ JlIc 

4_lj^L^ yjj 4_L^t_j ljuk ^j-a !j_j| |j| V-la^ 11 ^ t >j-<a 1^-La 

< j_ u _J|_^ 11«>, ,,j I c_jIj 14-t.a-l^. 4_3jj_Lij 

^-AjLiJI ^Lj <(4-I--V-L^aJ a^J>j 4 jjJ < <n J- = ^ > - 

^j-a 4 _ljj^X. ^yz>\ CjLjI^_l>JI (jjisaj JcvVI £j-A 

j. a3ll 3jLj Jlv.| |j| c_sl_Laj>uII ^j_a ^jojjJlj JJ)^4JJ La dJJi 

CjI 3 La-AljL>-l £)ljLt-sx>* 4_j^ Jcvj 4^>» juloj QJ A J ^>^1 (Jjl O^J 

(_)\ JjI JlL>. jl J-5tC JlLw jjuio t£)ljjVl 4_aJuit_a ^JjJwVlj 4 Jl^Ij 
^_y^j <(tiiljj j-i2ljl 43 _l^j jl 4 _j ^j_a J <>ir, ^^yic Lllajjj tt_j|j3 1 

jJuSL_uVI La l_^_La)) <Ut^l_La <Ltcol(jl 

1 <>> jl jJ K i mVI La l^-Laj fiUuij ^yic jic Lil ^jLvjJll 
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.«4_*_Aj Jk. Ijl (jU.J-1,1 b\ 6-° 

^j-uj-LlJ L*. La 4_ualj^- ^j_aj» : Jli-J 1 c_j\_j La 

.«£jL>* ^j-a l^jlf, J^CilL 3 JulU ^>-J £)-a j^iij 4 jI 3jj-3Ji! 4 jj_}V! 

Jl>.| 4 a**-4? La L^-La JjluJLI 4_uaL>.j CjI^I j^\ £y£- 4 33*3 <Uj| £)_aj 

«4_*_3i_Laj (mULulII ^-alj->- 4 Jjj 9» jr < m fll ^Jl>.J 4-lLc. 4jL£ j^Lujj 

£)l uLa ^"1 mij j| 3 <>> a ^jL>. Jjuwj (Lua^) 4_La Jua*l 13} 4 j! L^J-aj 

4_La J-a^o }L3 j_aL?eJj oJu £_uua! 4 _<_u_lL j VL3lLa { j *£ la 1 \ ^jjSu 

4_a->-j eJiJJI! 1 gl3f, I 3juL3JI JjlJ t Ijlj-a <-Uj->* J^j tcillj J-*-3 j La 3lj_al 

<0% L«_tk: 4^}Ua! ^JulI ^Uj 4U! 


:^L^I cH Ud cr « 

c_jL*_uaJI ^ Mi->oj 3l3L*JLlj 3 j_ 4 ji 2 ]Lj 4-ujJu jl>-I ^?L-a ^^LLuJI jl3]j 
OjJ-ua-A j_l_>JI <^» 3 ~ \ 4_3_j_£JlJ! Cj Laj.l*-t I ^ylc, ( Jj_u^_>J I L j_j_u_u 
^ Jljlj Vj 4_tlaj-a tjy 3_>. ^jJjJLl aljj 4 j9L!u]I 4JL>.jJI (j_aj t tjr JLu2j>JI 

3j-Jj-j>. J_aO (j -0 LrO^ 1 * ^ ® : ^43^ 4JiLa I (j_A 4 jL£ j-uSUI Jlscj (j I ^£jL3JI 

^4! ^LjJlj J^- U -aJ 1 jjL>U ^-1 l3j £-<3ajJ.I <-dJj J-&I (ji jLfcllJI ^yA U-U JUj_<_u 

.«jcJI . .. 4 _Ljj>JLj 4JL_uaat3J IjJllLaJ (j-A-u-uJI Cjj^LjJI »1 t <,o*w ^j_a 

J * , '~''J 3jjl I4JI ^y-lc. ^Lu 3 jLscj>. 3j-ALa1| ^ 3j-<-aJ CjjIj)) 4J^J 

(^JlII (jJula)) 4Jj^ lLUjl^j .«^J! .. *• 4_cuJJi_4 4£jii^d SjLfc^ 

Ju>. j_j j_«_ul c 3 i-%. j-^a (jru 4_Lc 4 j 

IjlJLua 1 * k»^ I 4 L 4 j \ ^jjLft.4 4 _l£ ^-t.u->Ji^ Jl1^4 iJJLLa 

lJiKJ .1 j, 1^1 a (^ruJutll <j-u!j ..oJ^ai c_s!jJ !^£i 4Hj_La t»l 1 

j 4 t^j L« Jjl ^1 1J4J (jl UiMil l J_t^ {j-A 

J <^1 3j) 4 _j Ju»_a J_uaj I 4 JjcJ! .. 4 jj) 4 > nj 

4jv 'j^tTct-u' (j^£- lJiSjj j L?tji I (c.<_uil J^Lj cr^j) (^ ,«.u?r !■>!! 

4^t_±^ ^J-^SkTlcuJ siLo 4_LLal_j 4-L« ^)JjlU 4jI 4jJlji- a 

. Juu ^jL3aj!j 


4_j_Lj_4j1 ^_iI/LLuJl I 4 J 4^ Li 3 Juju Cj^Lv-j ^ Ju-ca Jl>u 
LaijJJ 0 -t^,.3.T(J Luu_u L^tJo 4 Lfcju^j 


Q-ilooJI p^JLcg (_JjaJI 


jJl-u cjj-aLIu -Lj t—jLi -!j_5 ^ 4 ^jjIjlI,I 

4^_&jLdL ^_AJu£. ^y-4-<-uJ BjLt^. 4 -lLlQj| .i^L jAjGfcJ J 

. jL* I £)ljJ I t^yQ lL-SjJ jLl L^_l3 

:4*U»»4 4dUUi 

La J_lil! fib La VI ^j_a fib 4 -<-u^ 2J L;H I/L_a]| ^Jj| La ^lc. ^-^>* (ji 

j_aj» :<-jIg£UI 4_aJuLa (j-c (5) 4_5tiLao tjr 3 *L. Jui3 fibL£ (j-4 

4_sr <<-^i 1 cLiGj jl ^ infllt 4_j_j^_>- La-a 4_L 3 jj^JlU j_>JI ^a-L-*_a-S HJIi 

.«. . . fibJI 4JI J ‘1 mi a 4_lL. C.JLwL 3 <j_a <bL JLUI 

^^LLjiJI j-Lc JLJI 4 _lLL*JI fibLaV! ^yic. ^jL-VI Sjujutil fiULaV! 

La ^ \ * (^jLSJI J_pej £)l Jjj I ^ JJL) jjl_Ltfa_aii fiLseJj-i-aJI 4_lL».Vlj 
(j^_c» uLi ^j_a 4_jJI t, h j t/^]j .((4_jjt^ljJI fibLjGw £j_u3j_a C^>o LLl oL.}jjl 

jj-a l_>L£ Ij^J ^ I ^a-I^_3e_>JI !JlA» 4 J4jt^l_Laj fib-salC l>j «^£j| 

JjjsLj t jd^Jl Jio cl)- 4 - 4 3 LGj £>£■ 4_L filiL! La-aj 4 jLsej>.VI 

^j^jLaj L^ajlj-c jLe^>.VI c-dLtc.< ^ItM L$_ls 

j-a-^vVI dijJsLJI ^31jL. jjL ^_a^?cj ^_ae^>JI lj_A I 4«bL ^-$_aj (jLlI IJui> 

La 1 g ra» :fidjj9 fibLllaj fib-alj_>. C>_->o <j^LtVl e_iL ( _ r 3 HJj£j . ((^Laj-^jJI 

lJ= ^ 4jjL>JI 3L^u*JI fib CjjI^ q -a fib I £ya ^ <-^'a ^j_u_JLL 1 L>, ,.j i 

J>jj_a 1 4j-3e^>dl Ijuk ^j-a fil_L>. JuLt ^<U <LHI 

3Lu-u>dl Jjj-U cilli (J^o! 4 LaSLt^a LL-^I KU«^>a; 4 <> 1 '^ jl ^uLL 

jJLL I ^j-j Jl^jvI Jl^-SLua^dl (j-oLI,VI fiboJI LUG dLL L^jJjL 

LLu-43j Ll Cxj>JLc JjtiJI I jl^j :jLt^Vl ^ fiblG^ ^ jljj>JI ^L 
I ^cG_GJI q _a j_u_alj 4fib CxjL 3La> jj_a fit ILtl c_-<->.Lua ^_il_>JI 

J ^ M>J ijT G->- Si ^^lil cLLe_<_ajl (Jjtidl IjlA fib LlIjL LLL 4 Ju Ju>JL 

.«J^J! ^ L^la L;r Gj La £JjL* fib-L 
fib^dj 4<- «(ti^vj ^ al*ll (J-S-lII 4jLaVL LajLLa w I ^**dl ^aij 

4_jLSLII (j-4iiL (j-a ^Ldl c rtUltflL L$J 4>J-U tjl JJu?cj LLjI 4jGlb. 4GLal 
4jj_*J,l 3 j_aI_GJLj Ll cllxjjus^ 3jll>>)) :Ct>j ^a mijII <—jL ^k> fidj^ LUGj 
^a-Luil m g) ^j-a-a al^-aVI ♦ d 1 1^ (^l^^ Ib_A ^j_a 4JUI Lfc^lL 
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6bU^aaJI CjIgjjJIg qLuuuUI 


^Jj_a_*_a 4_J d-Jjufcl La (jl cii-tTa-j rtJ_3 4 _La o JJ.C.J 4 jlf. 

Cjlxjuusj 4_j^ JjJjJI y-l^. 4~ AAjI dUi j^jL^ 4lti^c y)l 4lt£j*jt^ t^-uaJI 
(jL^j .clLIii Jl_Lc 4_j a <jjj j Jl<L> yjljl 4J 

. .j_laVI 4JLlc. ^j_A ^j| 4 jLaVL ^jJlL V JjLL_ui. 

4^j 4 _cIj_lJI ( j_c. 4JjL^<i» ^jl (j-taj ^ Luj_c 4_Jc>?«K 
JlIc o^UI jJju 4lbtJ JjJSj jl 4 JLaLse_a y^LLuJJ ^-aLlII t rt 

jA£|)> jl_3EJ».Vl ^_<fcl^>* jlSL^Vl jLfcjl L_>L£ (j! (5) 4-2cJlu3 ((LjJ^JlI! 

.«VLa* Lfcj^lj y 4 If. L yjluj\ ylc. LuJjJ UjLJl I JJt yi3 ^J1 Af.Vl 

J_aLILi 4_jJj_a 3_iL$_cL J^Ju-o y-L. 4Jj| c_jL£LJ! jj-o 4liLA VI _Sjj_u_uj 

'.^LLOjl JlIc. y aI* II L-d-uajJl 4^jJI 4.C.I^_) 1 gj4 
£_Lu 2J 4_jI jjL ^j_aj» 4_Ltald<->o (j_uU,VI <_jL yiS 

4jI Cjj^LJI ^^1j-L ^j-oj)) :4 jI j <y3 4 _udIJ-L CjjjsLJI c_jL <y3 Jj-3j j 

y_i_ul_A_uJI 14 (((j-uLU LC. g-y-t-U 4 jlL_AJ ^j_oLI,L I ^J 1 '*<* 3jL^_>vil /> < 

V ^jJI 3-^i I I «j_a>j-A)) A Lb Sj^tJ yJjVl 4_uUI £_usj tilLxj 

. I I jl Luj_C ^jjLti.1 ^aJL. C-.Jt£~ (j_A dJ uIj^ Dj^'^ <j_A jJLfcJ 

4jjL_uJ,I jLjejvVI J^jI 4-jLb J£JI 4 _udIj-L ^j-A)) :Cjj^LJI c_jL <J 

jjJi^t_A djj L^_jL_j 4-^LSLU (3^-i tillj 4J 

^jJLjlj ^L^ 4_^Lj_£ ^jLlII ylc. I jj_A CjjILJI (jI ^Ljl^ CuJ Jl3Jj (^jla 

vi 4^ijji v j j mi j j (jju*-A vi i ^y°> 

.4_3_l 3jJI 4j aLII 3j^>.VL 

CjLLSLII aL*» La jit^l y-A)Ljaj yllJI t—LuajJI 4^^ 4J1 aVI J^j-jI ^j-AJ 
yia ^oIdj_a ^ ^1 y-tH/LLuJI i? I La 4^J 4IljJl^JI 4_cwjJ^-l>JI 4-la-LJ I 

d-j Jl_>JI 1—ljv- jJj_t_>JI ^_Lc La j-Lt-tTullI 4 _u-oL>- (j-C. 4 jL^ 

4_aj^LII jL^Vl i_jL^ jl ^yll jLifj t( j3 mmII Cleavage ^IU <^>t,L 
1 ,,, 4 ^yjJI «3j » mi II cjjJsLjJI £y&)) :cjj^LJI <_jL ^Lla JL3^ 

^_j_3 4_jLLuo Ijjl _a : £^sj_a 4_t^ ^j 3 i"n 4_utiu» : L^jLj 
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Q-ilooJI pgJLcg (_JjaJI 


CjpaLJI Jj>-jj V 4j1 ^L*j 3 C«-p JlSJj mhIIj JSLtllJI 

3j-j?e_*_c 4 _j_4_Lc. ^LLjU! Oj-lji°s La c_JjL^ JpLtluJ 4_l£LJj 

. 4_j3 4_uii» <bL> 

lit- VIj^o&j Vj^l lit)) :<dji ^UVl c-jL) 

^jljJ.1 J_aL£JI J) <? m< ~ f I 4_j_usliw ^pi SjLi/l IjiA :«jtlj^>.Vl 

J-ILqj A <1 ^ U , ,.l 4_>.jVI (^LaIlII Mill 4jSjX\ 4jjjJlJ| 

Lj jl j_a La_jI- i j mi^ n I JlIj *(jJ t git (^jjJI L-t -p ^pJI cJiA-tiaJI CjLjjIL-u-a 
. aIjl».VI Jj9| jJj CjLjj)~ 1 nil oJi^J 
£ j_a jjfcj ^-Lt-tTaTiJI ^o)) ‘.(JLlija e_jL) ^ £ ^r<tl 

j-xstj-o I Jufcj «4 _l3 mi 4_lJL/ 4_La jlitj _}L£L V i4_AjljJ 

.^JlcLjJI 

: JlJLa (j-uLlVI CjIjj_L) ^^-cI/LLuil £Jul JlUj 

«cdJi LjIjj (_?- j Lajj * LIjj Ci mi 4_4jI^ L! jj ji 4jlj-^->. u^U! 

i_mSLU 3L usk (jjs «L>.jVl (_yjL«j (J£L<i ^ LJlc. (jjL»J,! I jjt jl 1 iol c. !iLa 

LljjJI ^I SjLiVI (> ^LLUI jj£. <_ki^jj| U) 

(jjSLi 4 jl /.-itI oLljj jLs i_jSLU jjSL<i lJ £ jjlii lil Lol :t.~. t a) 

J •~"t~ ( _ J JjVI jj 1 « ^ Oil I < 1 t *\ !^ya Jj£|» Lljj L 44 ) (jl jUI (jj)^ Mill Lol :4_ul_oJ 
(JIiIjjL iyu Lc.^jji jii^Vl _jjkj.ii.Vlj i«L>.jVl (jyjLftj (^^uiljujij LLiAjO 1^>-J 

.^UVl 

jLt-aiLjVl J_4)L*_^ 4_LL3l_> tjj-C. djLJjL C. ^_ual^-tl/LLuJI CjJl>oj 

3_ljjsL>. Lkl 0 ...lj il^jjiLII jL*j>.Vl (JLojsJI diL>.jj ^ Ig'jo aIj 

■. dj i^-£ Ll! I 1 _) Lj Ls ^ ^ «^Lft-uii I» 

^Lt-Ju 4-»_tTu.LI ^Lst^»VI (j_« »^-tTaJ ^_u_jJ 4_jLi t^Lt-tfuiI cj^^LjJI £)-a» 

1 j i mi) ^PLjlII jl 1 11 ^ )VI 4_u-oLit_) j-uCa CjpsLJI ^jl 1 (^I c. lil^ >:4Jiua 

'j^.l (-^^Lltivl (_ , t, ,n ^^piilj t£jl i ii^ )l ^^pLaLiLA £j \j ^j-^JI (jy-Aj 

Cr ui,LLj2JI L« j^lu±£u ^jSLaI (^jL*JI j-lcj ^^L*JI g.j) <>iU ^ jr cL*_ti/ 1 ^a 

^jLllII Lj 4Z(jjL>Jt ,s>[ i L^jI Cm a < it ( _ r lllj Sj^LlaJI 0JJ£> 

t4_jj-LLI o-^LjJLI ^j_a La^_lc oiyvi 4_£t jJ! cjj^LJI cjIjjJL j-j^j ^jJI 
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6uj^aaJI CjIgjjJIg qLuuuUI 


I ^^lo Ibj ^jlo c. 4J £jj <j-uUI ‘—jLj 1 I (Jlbj 

j-JlC. j I (jL_ujj <L>.^ jl lL^jLn. j I c_jjj ^j_a k_j^_SJl_j 4_La ^ ^ La ( _ jr Lc. 4-C.L»_Ju 
3j_ALtbJI oAJb u g < inj • (^>b Lyj& jJ-tJ <i i _ r xli 4_j_<iul »j) t^U ( h h V a jj-Lj ciJJb 
^UVl 3 jJu 9 ^1 ciJJb iSj-*-* J ^ »j > <itl 4jLjj£La aj ^ AjUtl J_iL^1]Lj 
. 4-txIsljjl <?jl 1 ti^M J_aL*_a ^LflJjV <L?t_uj 4 .LlL>oj Ciu nil ^ jr i^. 4_3 jLi]I 

(£ titafeyiUU) &y&Jt yb ^ 

0_>UI 4jj Mill OJ 1^1 ->JI £1 miU «j_Uaa.V! ^_L&jJ! Jjjv!)) t^j-cul nj~tl 
( j_ja t ^ * LJL3 J ~ j 4-Lfci «Li£ ^jJI <Lu_io* - ^ ' JjjjlU i 

(_j^L>J! 1 t; 1 j_A .«<UI <7!.otl» (Jj-Sj (_£Jl 1I (j-uLoVl a .li^itl tjl . .!->■ 

. Lkjljjl ^ 4 J 2 JL 2 JI lJlJJJl! jL^_tiuj La ^_LajJI 

.4jIjl>JI rttl c_4_x£jI<JLj J -L O - U C.t- I ^MJ.1 j_A 

3j~tl JulC. g UH c ,3, is *jJ I 4b.i (jr^- l£> ^ } c ’ ^Li <_ybj 

g. t CjIJLlLs Cj^Lj {jA c_-t^-a ^jse^. yQfi La Lb)) bj 

♦ «4bjJlj 4_jLit!Jl <_ y b 4bj^C CjjUlmI La <?_}jjv Ij /1 * , ,.~ 

(j_}L*_a 4_Cj-4 -x l CL<_j Jlj>JI lJs-uz) jJI LaLaj ( h ts >jJI Ijufcj 

^^__>. 4_jjjJLjJI ^ ^j^j 1 I ^_a ( 1 ^ (Onyx) V1 

.4jjjJLJ! ^_iC ISLtLuaJI L^*_a 4J^Lu_a 

Flame Test j_^ll*JJ 4JL*_jJI jLll^I ^^LLjlII jLil Sk >j ljuk 

C-x_jJ^pJI Ly ic. (-oj^-jlIII ^ JJJU o^Lai /ole. ^yb CL*jJl>. jLuivI 

4 ♦ Ub CL*JLU3J Ibl l^-Laj)) ^jjj>LII 4 J^yb tillbj ^jjL t -a- U ^L l o- ^ J' 
1 ♦ . ^ O^- 4 ^ 4J (j-ajJ (_yb 4_La 

4-^aJLv- 4_L>«j.l till Jl£j 4-lIc. jjfc La J * 

J^JulI jLuJvVI ^^yb LLdj-cu JJl>. 4jI tiilb ijr b c-t-oeJtJlj , «4-t!uj) nita 

. J < «.<jJLl <■ tiliju Jl^2j 4jL£j «^)L>.J 4J (^JlI! j_a^>»il)) ^jL^JlII 

Ju= ^ «jL«*VI ^yb jl^LbVI jLajL) <_jLi^ 1 j_3j ( j_a ^1 
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tplaoJI pcjJLcg |_|jail 


4_J ^ I “oyj^ <_3 L) t^£i JjSSu _}L£_1 jj-UJU LiJLuk 

l~, A Qjj 4jj_tTo> 1 La-aj» ,u ^ • "A'i\ <Qj js*. La-a: j-A ^-ujtTJi I Ju&> >^ -"<1 Ar,\\ 

ciJJL lj^>. Ju9»j « 4_j^_?c_jJLj ciJLLi tjr ic Cxja^j Jl3j» ((t^^i is> J_aJtJL 4 _j1c 

.« Ijl^_a 

Lr^ j^ u - tT JI g raIt 4 _us}LL! £. JllLa La-»JJ 

Jl^j Vj . .. 4_3j_ju ^j-a Jja 4 Ur. j_«_u j-a I Jufcj» : -ijjjV-JI i_jL 
IjLjk t 3 l~ j _}jjj!VLn ^jLa t4_L-LJj-^e-jJ' SjuLUL LajJj 42 jJ! <_jL£ 

La 4JL^>. j-A Jj c_jLi£ jj_a 4_L3 j I t4_t^ ^_<_uJI I Juk ei&jju ^aJ (jl jJLl 
- 4 jr-1 / ,^tl ^jl ^r VI CjLuLj^ ^-JlSz-us ^j_a 4 _s^jGJL 4 j lr. i" > A a j 
^Jj-3j t^C.1 r <«MI Jijjj^LlI J_a^l 4 jl <if, 4 jj-5eI(J 4-j-uoj <j_a Ijufcj 
£t_j_)j^-JI ^j_a aj->* jG»-J _j . 1 ^ A »1^ Ll ^pJI 4 jA^OL £—u-^J Jl9j» 

J-aj <tliLoj (jrjLoj-£ ^lj (^J8 sj^j. J-JJJ j-ii^sVl jc-ujjJI jjjs 4JiLoj j-43-Vl 
J uklitjj J ‘Sj-a. (jlc. J£ JjOJ Cr^ £^>0 

(yi£j-ujj 4_j_b /a-£L-3t_a (j-L-ta-J L^_Lj_Lajj 3jLit3 Jl^G ^aJ jLt>Jl jJj>J I ^ A , ,,j 

JGsJI 3jjG 1 ^ j 4j 4 _jjjV! 1 ^ j ^ lJu>o ^ jy IL». clljluji I Jlc*. 1 mj Wi 

t , l^. < JJ ntl ^j?e_«_gj /QJ 1 ^ ■ ■ ■ IJ SjGtGJI JliuJJ t1 CjIjJLOJ 

SjlieGJI tsr, jjG_) 4 _j^ ^ jy IL>. ^A_2j-<_a]Lj 

ciJjIu ^ J^<_ol ^j_a 4 j^£j jjJIJI J 4(^-S^-<-uil C.<_>o jj_uilj 

lLLjLs i 1 ^j4 La (j -0 DjlitAJI C.<j v j->. I ^L_uaJI t 4l_jJ 

> n'v-1 VIjiaj jJuiJI L^jl£j 3jj Jua tCjj^LJI L^jL^ lj_a->- L^d ^-u2l£i 4_j^ Ju>»j 
c-j /,^tij ^jjjlU 4_tb j>j^ 3^LII ^LLuJ cLLLi o^j) (j-* 3 La 

.(jLselLaVlj 3j. j>»Hj 1 a ^-LaTt^ Sjj^jJLl 3jj) <^11 ^1^- 
^j_a (j-uLjJ! ^j-aj)) : Jj_3_j_b ^jL>.j-U i _ r i_r. 0 7,3;11 4j 1 ar. 4 _jjj>o l.3.x^j j 
J-*j>. t--<- > -1 La 1^ ra 9-t^-ui ^-.<-^>4 (jl ^Ijl t^ul is\°\ 4_La J^stlu 

c-GlSL^ 4_La L) G2i]| £-u3 j_a ^Jl >.V ar. * L»_a-G ^uL>JI jl ^^Gil ^_j_ajv ^JLr. 
^G 4^-lC. V 4jL^]I ^_Gsj_a ^j-c. j_a-GJ! ‘ ^ >j ^To. l-.<jv- La 3j-jI ^j_o I^_j 4_G 
4_Lc (Jljlj 4 _jiGj ^a_j (jGLLjJj (j^_ajJ jl 4 JLJj Lajj j-a-^ JG- <?L3Jl 
jI 3 fl 4_l3j j jJGsJG J^G ljjGj?e_a 4jLt£LII j_a Jl%j 4_jI_ 3 t^_a-t-*uiI 

La 4_La (jL^Ls ljlj-a ^1 if I » tilii I—Gjjv. JlSj ^_jjGj ^aJ 4_!L>. ^iL>JI 
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6bU^aaJI CjIgjjJIg qIuuLII 


d n j| ^ |j CjLjV 4-lLa-*JI 4j2Jj_LaJI c-.ujj.JJ ^ 1,1 4j9_} 4JILa| j_Aj 

^j-saJLi*. j-AjLj j-3cj». ^Ju£. jl£ Ju9j» :4_<-saj I JlAj j_AjLJI t_jL> Jjj La 


La-I- 3 t' Jl-ul.j Ij_a_<_u Cjj_bL_u /AJ L-ufeJ j-uLo 4_l 3 ^ ^j |i jjjv 

<**< ? ? b ijr-^ ^ tj-AjLJI CxJwjS-tj ^.o-jSLII C-<-^ T l3 Cjjj3~ < »1 

.iljJS 4 jL£ La-A J2| 4_J JlJV J_3 4_IL)JJ ^A-J t4jLLt-£3 £_J_AJV j_jJuJ ^JLc. (Jjj 4j I 

0J-A I Ij- I ^ T lA tiJJii j_A C.I-IMU& i4_A^jl {jJ* ( jr *-A ^A-Ij <"l"l 

t 4 IL>-j_>. I ^aj 3 Jla 4_Lc cJLo£.j ^Uj-jLj 4H3iU j I Juu j-jju-^ £>* 4 T l L l > . ^aj 
l^i, ,.~X1 ^Ull 4u_i^JI 4 _Lc C-Jlj JcSj 4 Vj I 4_3^_c. I Jiil j_>Js I Cj Jo-jb 

4jjj (j I V! ^jVl 4jl 3 ^-- L A- > - 4_jJ! C.< J L V JJ L-xifcjJI 4jJ MlTfcJ 4^1 SLl>»I j-A 

^yJLu j-Ajj-jJI j^J l£>^ ‘-^-^ ‘Jlaa L)^ Llj 4(j-o-i£»Lil ^3 4_La lLL^cjI Laa 3 < 
^Lu^VLj 4^1S T l > J jl 4T(-L/^2>L>- j_A jl (jUj»Aj_>Jl JjI Jl». (juj 

. «4_ljJij LajJu^j 4_jj-5eIlUj lLLIj 4jJakL!u Laa 4H3j_*_ 3 i4?j_iju 4_LtfL>JI 
VI j| j_A ^LtTaJ La 4^c_ls 3 j_A C.<-i!luJ L&lj_>.| 4_}j^>u lLILl&j 


j-£!s Jl_Lc lJLs! C>-£ Ju9j» JJ_<2J i J>j_ajJI ^1 jia_LJI Jj-Ls j_A 1 ^ 'nf. I ^Jj-A-u 
L^jJuwj^) ^ > nrt M L^IbjA>. ^AJ »La^>JI L-U^ Jj»AjJ I 4_U-^L>J I ^>JlA 

^yic 4_jUtlAl cj^jI L )^Liw ^yjLiii -ij-Aj 6^ ^Lj' <-LLtaj 


1 ^ n! ,-Va ^Ir. a!ja: 


>-LIu-ol^ /—cL^VI 


6^- 


L^ I ^AJ ^A^ tn (J-U Ij L^Tl-A-t^oi L^ ^A Ml 4 ♦ U°> Cj MiU 

4j^ L$] dulSj ^A^ ( .ill J-^J Vj? C«-L(J ClL)lSL^ ^yJL^Vl ^Ju£, ( J-A 

C -cA-A- t , ! ) l^*Mf. (JrJ_J (j-A J>j-AjJI 1 A l'd> CxAliJI (j-A ^J)j->J| L^J 

Ljjj-j JlSj ijr A^ VI ^-LlC. CjJ Ij ^aj (jy l^. 4 _jI J_U3 JHaj j-A^ 4-3 -l3->. 4jl3j^ 

Jl_Cs3uALJ Vj 4_lB JjJ lJ ^.Utl 3j^L>. < J Ij-ALLs Ijjj-J L^JVJ ^_yic 




^A-iJa» 4? JlJ>0 M"»A A i Jl>.|j «-^s a 4_JjLaH1I jjL»-A-li 4_a_j_u^j ^Jl 4 ?ULjVI 

L^JLcj Cx_t^lj_JI j_A 4 3h^.11 c_jjj_tiaJI 3 Jl>.Ij 4^.j_a^?c_a (jr ^ 
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Q-ilooJI pgJLcg I_JjaJI 

= 4 t mVI dipaLJI ^ 

(c 1 < V 1 -c < mi 4 ^ 11 jLjJI — ^jLUJ 1 ^I j ^ <^Vl dj^LJl i j—lq Lt-uJ 1 

dUj£ 4_jJj_4 j . Jl>J,I (jjIjlII g-La-lr. Lp>.^-t..o (jr^- 4^j_«^>JJ 

— cLi-uj jL u-uV— ^- 4 ^*. VI djjiLJI) 0 1 a j q * I ^ 4_>JL*_4 ^jl 

J-JI = jL^jjJlj 1 jJlj-rtVl = Jij-ojJI) 3jL>Jj <lCj_4JSe_4 ^ ^jj-CjjJI 

JL>vil IjlA l ^£) tfLoAAJj ^^LLjail <_)-£>>>* (jylc. JjLJ 3 Jl>*Ij 4-C.j_< 

^j-uLj V LcJl2j I jJ* ^^LLO]! £y*j £pl*ll ^1^. (jl ^1 mij j 

. 4_> 

.^.11 t Aj '< <^~<f i ^]lC. ^duL^uil 3 jJu 9 (j! 0~}~ LJJ ^ (jr^l (ji-3JL>J,l 1 .>sj j 

^LjJI : tjr A 4_u_a_uj i->jij-u3 4jujI ^1 Jsj-cjJI • > 1 33 (j- 0 4T<-&a 
.^yjLjJl LfcJ^>.| ^jl ^ A1 , ,.tlj 

(3 J ^ ^-iLse-jJlj p''' ^ *' i ^ Lr^ l£>^* I J-J^lJ-3 jLtlul 

£pL*J,l a 1£. d<-p Ju3j i^jjLitil ^JlA (3r^ 4_5tuADljJI 4*>}Ujl ^1 (j m VIjtlj 

oJJb ^Jl {_ T dLa_uJl jLil jJsj td<jjL>JI 41 jLc. ^Jl Lula^» LfcjUlil Oj Jl_>JI 


. (J Ld£ <j_4 I 4:9 ^L*J I 


•« J_>-1^ ^-oitixl1^ '< 3 / 1 11 £j \» ( I ) 

.((^jiUI J-&J ^jL?c_lII 4 I M(J J_?e_>. jUcjvVI (2) 
^jLstpl A <jtl j_£ 1 } / rO 1 ^JjLJfcJ l ^yC ^j-0» (3) 


d_cu3Lu_4jVl tiilj Juu J L 4 I 4 4^4UJI 4_Uj-tl (jy^ 


<>JlA ((^^Lfc-Jlj fj 7|<? rjtlj M->l «ll JlLd jjnt II OJ^ J-usl)) (4) 

gt n 4jjL3-oj d ^ d^tpj Cxjl^ 1 ^ <C tj t 4_3Ju^5 3 JljJj dsLIajv^LlI 

4_*_»j|jjJI (jjJLc 4_3^l_S DjJlLa 4 J djl£ 4 jI (jyl^. (JjLJ L 4-4 (jru 

^ 1 3* tl J (^jLjc_lIIj ^jT. A /. tl d L_a_j_Lu^3J I j 4JL^jJI d 4 _uJl*JI 

Lplj jj-Luj <_pJ! djjL>JI 4ijL»J i-jjij-ua gj jLUj .c^iu3Lu_uVlj j_4^VI 
jjlIjJ I cilljii t A j > >» T I3l_£ i Luajl (j7i -Vlill I jjlpj (_pilj t—xJtSLU 4JL 
. ' 4_p*Lj (jjQ (J mV 111 ! C-Jjj-Us L^J I (jl (jjldtil 

( ^ J Jlj :4 _jJLlII ^Vl ^J1 ^_dLa_uJI ^xa£ 


»c.t-tiujLu-uVIj ^ ^a < 1 tl^ 





6s_uAAjoJI CilgjjJIg qLuuUI 


J-&J L*_o A ,';, 4lujl 4 < tij 4uj Jjj Cj jJLtfol La Lk Jl>- I jj I 4_juj I 

La 4 j 1 j j 4-j-j j L<a-t-u Cj_c_*_u3J 43jJjj Cj JllcuI La 4 _jJj j LoaJ a^u^lj <?Jj_>. I 
Lc l_La_j 4J^lj 4 jjJ| j_<kj 4_jij j i4uJjjj CaAji-usj 4uj^1 4 (» CjJluII 

.« Lla 4luJ)jjj <Gjj La-t-u C 

=) ^yfaitlJI (jJuti 4 <n mi3~j 4_uLtlualII 4 jjJu 9 ^ylc 4_tl>JI Jukij_LJI (j_«j 
J-4^*l) «*?iU»llj JUjUo/) 3» 1.1 t^_yjk 4lu_u ^1 (J m j < 

j-Ja.-L V Ij j^-ua VIJ (jcjLs j-^>* 0 ^y^jLuilj ((jLa^JI (jjJ) (^jLVlj (lJ&L-o 
<±auJu>JI ^y-gJ-aJI L_3_u_ua3JI 4^jj_*_c 4~< nil uJjj-baJI oJukj . ^ Jl>- j_>jJI 
*^^y-il/LLuJI Lkjjjl L^jljJlj L^L-ojI ^ ^ 4_uI_4j 


^ I f. t- ( I mL-LII ^ 4 I ♦ II I L i^ll jl£b1 <_ylc. 3 jJlUI 

ci.Lt.u-^j ^y-duLo-iuJI (jL£^ jJaj (4 Jl 1II ^JL^HlIj ^«l»ll J^a-ali-II (j-G-u-uL_u \ 

4_u2^u9j 4 t III 4 _aJLu 2U ^yjl UiT Lj-aI)I Ju9j Oj-l^£l ^CLuVl ^Laju 

. j. » AJI 

U «^VI j3 \jib jl£LsVI jLkjl l_>L£ ^£ ^^y-JjLLuJI 4 jlI Ci 4 (till Ju9j 

: ^ ^4_«Loj jjl_3JI Jl-lC. (Jj_3j La£j *4 3 j4Jl 1I 4ji?<?II 
V 4_(-^Lv Ljjuj L^Lusjl J_<aJLL_uJ 4 _j_qi]I 4j3jJ1 J.lllu (jt £ i^-uj LLuJI (jl_3 

(j* o^ju £y£. ^liba JjJL^ 4jjljuil 4JtlII i_Jt£ LkJu>u 

ljuk (jljJVl JJ-3j * JLL>JIj ^JjJI J-&J tjl»J « tj^» 

Lkj^bl ^yliJI 4u_ui]| (~<1 ^IL ,^t 1 ^j_a 4_4jI^ La-t^j « tia» I Jukj ((^JijJJLa)) 
4_Lc J £1 , (d La (JJLIJl£j 4_ibJ u>JI 4jj_jiSL^/l L^jL^jIj-cj 4jL^ ^y-3 ^yLl/li-uJI 

.(jOjL>JLl <_JjulII (j-txv jJ^-l>JI jL^Ibwl 

^juil ^ ."■!II ^jl jlSL^VI jLkjl ujL^ 3 
4«J lUII {^£ l^jlr, (j ) ijy ILH 4JUJI jjlujJu 1 ^I ^JulL jl juseu>JI t_ ( j, ,1 

3 J 4 * < dUj JlLlSj 3 JuL_a]l CjLj_LJJI ^y-Ll. ^Jl jjvVI rtiajua ^£> J Ti 1 nj 

. 1964-29 jlIse-o 1^- ^0^1 ^^JLI 4l^a (*) 
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ij^laoJI pt).l.r9 v_ijail 


vy* 4J#1' c^ 1 


iWiiVI 


^5UJI 


yl y oUUi 


Cleavage 

Streack 

Powder 

Hardness 

Dispersion 

Transperency 

Sphericity 

Airbubbles 

Mine 

Twins 


_ 1 

dUi _ 2 
«T£J4 

_ 3 
_ 4 

u>jisJi/uill _ 5 

s^jJi _ 6 

u-J~» - 7 

_ 8 

d*>» - ^ 


1—La . ^yu L- l .L j j) t-> (I ^JLLaI (j'tJjVI 3 jjL_uVI L<_uL<_ul 

0Jl_Lc J) ~< < ti j i_4_4 (jjIjlXI J^j-C. ^y-il/LLuJI 1 < 

Q^*} (jr^ (J-u-oG a-1»J' J jK <?~fl 4 j j, ^h >I 

. 4j_1 J_>J I CjLjjJfiilll k_ijlGlu 

(J_ul_3fcj » • *b JL*_A fibt <_jLj (jy-AS 

J_*_3 La fibJULA ^j-c SjlcL-jaJl 1 ( j_A 

fiLlLj Jlj>- 4_jj_Laj jJ_a^c_a SjLcuVI J-UJUJ .«^j_oLssJiI jLst^.1 <j_a 
<_j_jLaj»i>J! J_usVI 4j^Ja_a l-£jju La 4jjjLiJI £pLftJtl ^^aju J_*^al 

. (Hydrothermal) 

cjj^LJI c-jL (Plaeer Deposits) 4 _£j_lJI t_ < < Jjj fib I La£ 

t ^ 1 -b 5j-J)_>. ^j_A fi\J JUj (jJ j»_a ^j_a fib Cjj^LJI)) : (JLs C1x-l>> 

^LjjJI 4_La jJl^o 4_J (JLS_i p J fib^J ♦ .. c_*j JlJj_<_u 

j belli (j_A Jbo (j- 4 CijaLJI 

cjj^LJI f.\ • > ^ ^ ^j_A ^LjjJI^ (J^-u-uJI jji^o ^a-I Li I ciLLi (j! 

.«Lfej^ju (jy lll fiLLpJL fiLLu-^tlJ IjJLl>.l 3_}L*JI fib La ^r\_L_uJI ^iaju 


” 





6s_uAAjoJI CilgjjJIg qLuuUI 


t Ju>j jJU. ^j_aI J^L uLa_u^j i_j^_*J! JlIc $.Llc-^LII SLJujj 

4 1— L l q . 4-jjj) U > mI 4 j <<o V mi Ju ( jr lc. (jl£^ tl LfejdCJj L^Lj^j £)£LJ i l_Lu 

g.L-L^-tSLH 4_4 _lI^£. <Ll uz^-uj ^jIjj .. ^Lp- ^_jL>. iJT jt l_Lcv. 4_pt_jjlj 

(J-pl jL4_3fc_A 4JLII JLLC Jjl t h rtj J . Ljj£j JL4-3fc_A J-& C-JjJtil JlIc. 

jl j) Ml a uj-£ Sj_j_4_4 4 _x3^Lc (jI/Lc (^jJI ^y^ uC JI 

jO*. *Luu£)l 

Cj L_j_iO LjjJ I ^JLc Lc.I JULU J ^Lp_jSLII ^lc ^yC. LujJo- (jy ^ L-uk ^O -JJJ 

jlJI cjLl^L^J! £pUll er^l ^jL kUk% 

^JL*-J lj_Lc Ju3 ^ 4 1 mi U £)! Joo Ij— to - Ij . J_jj_Ld £Lj dJJLdJI 

♦ ^Ajl g < til <LuVI ^_Lo j^Juj (<Lcjj£L 11 j^lj_>JI)jLaeo.VI 

(jy -3 4JL<jjj)j (?.Lpi»Vlj j-AljpJI) <-jL£ 4_Jj ^juSLII <_a<) <- I 

j. (SjUtj>JI jjI 2Ukuj)j (L&j_p.j dluCJI joJI £j jj! 

. 1 Ju&£.\ £)JjJuo_« Jo.I (jk <Gl t(j-^LaoJl) 4 jL£ 4_a jJLc 

£0»lj _A 397 4_L<-ti Juu (^jjJjJlII <—jj <? ♦ j ^ jJia Jljju-aj jj! -2 

joJjj 433 ^ I £ 244 ^ * I £ ‘O-^-^Xh 5 

.32^ 

.((jjIjlU Jk)j ((j-oljjkJlj j_aIjoJI) ^jljJI £>J J-s-se-a -3 

(jLjO. ^J^-ilo JjL Ij-4_oiltit_o JjL_uJ i£)Lp* j_}lo -4 

. (1942 4_L_u 2 £ 3 j-aLU!) 

. (^.aI^ jLsejj ^j! -5 

.(jUeoVl j^LLa) JuZ3e-a Jj^k-C -6 

j-aLLd (jj-i I jj-j jl^_3c_« ^j_j ^ 4JUI Jl.lc. ^-<-oLSJI j-j > -7 
.(^j-ajUlil (pjlkfj j-AljoJI 

. (j-AI>.); ic. £jj Jl^o-I -8 

. (^.LuHjVl jjt>j ^j| -9 

t— jL-TlSLI (jL^ JL^J . (jl_5tO.Vl J-O jL&jl) ^y-tl)l <7J~tl -10 

^ CjLsc-jVI oJ-£t 4_jI Jl_j j_pLj jkpjl ^1 t—Jj < <iUl (jLseo.VI) 

.1912 ^Lc K > mjj ^j_oj_J jj 4-lLc, jk-j Ju9j jLjeo^fl 

" 


pgJLcg «_jjaJI 


(«Lu_ojLaJlj 4_u^_*J1) 4_u3^L<_uVl c-.tT^LH <>Jl& (jjQ LiLoj La p_&l l_4Jj 
^jLlaJL-uJI <_yJI ^-JJj— l-lJI &\ jLjfc! Ju9j . j->JI t_>L£ 

Cr* Jj^l ‘.(jjj-wILo tjUn |4 (_yJI <_jlHSLI! ^ I 11 AM J . (_£_jjjJ«JI 
jJa i—iLlSDIj j»Lc. 4 ^>.j_i ‘~’lj I « "j (jjL*-U ^lillj i«l«jj^L 1I 
ic .y oj wi'ij (j» 1936) -ill 1355 4 i, .1 (F. KrenKow) «jl5Lij£» 

fi 1II 3 tl *u>.j_j Jli3j . (j-L^ll) jLiT jJlx>. (jr^ 4-uLd*JI i_3jL*J,I SjjIj 

(jjusLiJI jlaJLl 1 (Islamic Culture) <Ll4^LuiVI 3_aLSfjJl Sl^a y ^JSLILi JjU'U 
jLL^ 4_«jj_ 5L!I jLfc^Vl 1 *j3 4jI^ . 1942 4—L<-u ^ Mif. 

^ «»‘l ^ t (tl c_jL£» pLa..< A^l C-JLj <_ «11 ( 1 )^ ciJkJ ♦. (^\_<a_L<-u-l 1 

4_jJLLljVI 4JlJLII ^yJI ^ jJ!j j_aI y>- ^ jLSLsVl 

c\ U,,,lj t jrt 'y-'Sj l_jjjl 1 I cLJluJI pLaTukl c_jL^LII I jjt ^slj [j-y >** l 818 pLc 

Lu^-a La^ Sj-ALSJL j-AjVI 4_*_aL>. £^L>.V! Ll>.jJ^l>JI 3 JljL_u 1 {jjs ^j-ujI 

J mhmiU pl^IL>.VIj j£ju £)l C-oe-L^ tcilli Ljj^i L£ lilj 

Jiia p^jlJLuL>«j dJIJJ Jl 3^ . 4_aL*_i a I i mUj <_Jjjl!I JlIc pjl*JI 
4jaUfl CjLstjVI ciJJbJ 4I1 jJl>JI 4_ujjj VI Cj Lilli c 3 Li cr 4} (jj-ull t 3 QJ^ 
ljjjl />!-%. i ^£, »j)j•>*U lj ^LLLI ^ <1 mi*s lx_4 1 ^L3j t4_oL^JI 

j U»**« M ^_uSLII ciJLub 4 _uj»jlII 

a^jJI I j \ i ,r^\ L_Jjj I *L*JLc I I_lA C.<_ u j (jl c-xjjkj l_al Jlu 

. 4_l_ 4-JL*JI p ^ 4j-<xL^ (j -* 3 ^yHJI (jr ^ oJJbj t^yz 4_uJjlII 

LlI^^» !^y& 4_ui_aJj ^tAil ^L^se_JI |j-^j !_l& 

3^_jj_>J I i^yA ^J-JUlJI L-Aj, J I C, I J) A lit n ^^3tl 4jj_>. ( J1 o ^1 £j(jSLJ 

^Jul J1 • >» < 11 I j)i < 11 Tmilj t LoLub L^J I j 1 1 <>»jl 4_uj_*J! 

(J-ojJlI 4j>JLu^JI 4_jjH]| CjLl^j L^J IjjLb Laj i t<~\ *~j\ 4 t <1 j '& II JL>.j 

p ^ 4sl. 1 aI rwLjfli *_\ ^ | jj>.| L^j IIjjlJjj p ^ < C«»ii (^3ll tp^jjLuajv jjJlj 

. ^j_olAj| La^Lp p-J cit-o* ^Jl jLstjJ! L 4 JIj_l^Lcj i^_a-3ll 

Ijl^_Aj 4^L3lII t^j 3 hj 1 g 1 p-aVI £)! : (Jj) 3 r 4 tpHlitJj 

jJ^JLl (-JjjlJIj ^C. p^jjLua^. CjLc j_3_a I j . lLLJI^J 

CjjLj^d p_j . (^-Jj-C^l 4 _^Loj q _a Ljj_L^ p_AjjJu I j 3 Li 4 t_jj-*JI ^Lc pj «(JjVI 



6bU^aaJI CjIgjjJIg qIuuLII 


Cjlli cjlj . L^j <j-aL». £_jLL j tdjLtia^ djG-aVl ^\jLa cj-« JSJ 

J ji «nt l L^JJufcj i4_uj_iJI Ljjj I (jr ^ CjjJ' j-iLLaJ! 

er^ u ‘L ~ ^ 4 L^jIIxj 3jL^- o' ^<u 4_JJ c.^ T ul La ^1 L^j 

j-ujjj j^j .^1 jjJI Lc. jj)UTi L$_£Jj i3jo-l j JL. (jy ic L^j cjLAj ^ylJI 4_«VI 

c_yJJ (^j, 3^311 L^j ji j-*-j La 4 _j_>.jL>JI c_2jj_LJI 1 ^jlr. 'j_Lj jl t Lju9 
j^cTlj cl)' c_ jj^lJIj ^jL_uV! 3jLua^«. lC Lj-aI^jj (jIsjJlJI (juuJj . ^IjjJI 
Vj .. J_j1jV' 4_j CjLj 1_4J L-LljI LL1 Jj_3_jj 4 LLajJs jjJuus tjr 3 jjjjlJI 
cJLjvj jj) J* c3^ ^isr^ 3jLiaj>JI ^_i La cjl-3 t V tj^ljV! 

Cjr _L»_(J 4_uj_*J ' 3 jLu2j>J' L *j L»~ ,,, \j Ljjj LlL La cJ-<L fQ-J ♦ j-tTo-J' J_Lc. 

_}Le_«Vt jJwLLa jl ♦ Iiil< dL 3JuJl>» jLe_a' c jj3 < a-~(l » Mill L_c j£ 

'j «a ^L-u cjl <-jj-jl 1I cj- 56 - 5 fd*j d)' 4 _L« cjIsjJlII LjJj. L^j $.L 3l£V!j 

C_y-3 I j 4 \ c.j I j \ <> cj I j_tfuIL3 . 4 _La!jJ! 3jL^>JI t <i a *Lu ^_y^ i t ni/n j-i^Lj 

^jJIj 4' jut Libtj j_43 4 <Lujl*JlI cj'jjIlI' L^-Lu cj-®j *• 3LpJI c_y>.LL« 

jLL_u CjIjJ cl)j' cJ^ LjIjj c_y4^ . <_JjJlI ' 3jLiaj>» 4 Il3_^£.j 4_jJj clJaLus' 
(j-uLpla' ^y^ cj jj 1 m I r. 4-ual «>> r. . Lfe J j j miI <-^-*-^L_u ^-«V' 

(^jL-^JI l-^jJLj (j^ 56 -^ 4 cj^ Lr^ ‘ ^ ^-4jjLU L^jLajJLa 

CjIjjIlII (jj^J cj* *.*T c - (j-AJ ..4_ua J_l 3 j L^ - ^jLuijj 4 4_3jL_al cj£Jj tt_ w 

.. Ljj_L. jj Ljj^li 4_u Jl*_ 1' 
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*bb Sjlj* 

p Anj. tCjJo-4-ii *^ySLt-uJUj.J-3 t(__)_«tdajlfi)) 

C-c^e-iJI CjVI_3e_« g_l3 »Lg-t-uI • .j-u£ 

^‘m JLU JlSJj .. ^jVlJ^Tj^jVULiUI^ 
31 uift l J.& : Jj_3j JjLaij jjJLjj 4^jlL^Ij Jj^>JI 

CjIjLc t^Li-^1 3 jijLj 4_jjjfj CjIjLc. ( j-a ^jVI 

4j I VI Jj)L_uj 4 jI £-«j «^Lt-ol 4 _L>.L_u 4_^j!j 

^Ij ^yic ^^Lajl Jji ((( t*l.it£LJI 4_uL*JI 

^psjVI (jl c-alfT 4JSLJu.ll LcjI^ * ♦ taA^»l^ 
^j-ULj 3j J_». J-UJ (j jl J_A 1 g4 .. .OjIj J^j3 ciJIij 
is ^jVi 

3j.}L-aj| ^jjJI ^1 * u.iV I 3 jIjj». £)l .. JIj 9 ^iajuil 
3j J^JJ ^_<_oL<_oVI ^d_c^JJ 4-t-Ju.tI ^-x^al_L < JI 

4-ulaLJI 3 jIjj>JI ciJJjj .j*Lc (J^» miJ I cr^ 
^Jlll 4 -L>.CjLlL^jlI! Ij_u_u_3j ^ Jl3j ^1 (jr Jt 
* ^pSjVl t <( L^jiSLo jiwG 
(j^jVl J£ . .4 jjj>a ^ Jj .. Jl^ o^aA^lj 

* * J 1 4 ljj?6 <<010 llui J^Vl ^ cGK 

L^jf *. IjU. jjIsLlII Jib iZj 3tl CxjISL^ 
) $ c_jjSLj L^jIj 

(jlsjV! 3 jIj-j>. £)l j__A tc-j—ILUl £_jLIuJI (j-^J 


feoj^aoJI CflgjjJIg qLuuuUI 


lLUjlj^ .. 4-n.uTiSLa 3 jIjj». 4jj jJI Cj^LcLoIlII 1 j Ju9^ 

33 J-£J 4-Jj-La 3 Jl^1j 4p-jJ Jjulxj ^ t-^, ,,, 1 / 3 *> LJ£ Jlj^j 

Lo_3j <—3j-<-u c_J 3 j!jl>. 4p.j.i tilli £-a I jlj,t-u Miij .. IjILa 

{J_jL& Z^JLM tiJLi ♦ 4-jjJLa 4p»jJ L-dJt ^ILjLa ^yC. (Jjjj V l_4_l 0J)jJiJ9 t LjJLp. 

4 Jljju (j-«j Jii« j^e-3jV 4 3j3*>sfl tilij Cxjl^ jJj . 

. i jlLlUj J-usV! LfcjJLiejj t L^j IjJLa 3 jUI tCjljLc,j <- <**- < m ^1 

4<GjIj 4 -L uaJ VI 3ji MI rtf 1 d<- > »J 3jlj_>Jl (jl (j-4-3 . Cjlla_3j>«j Cjl*-U3J diljJ 

3j1j^>Jt j-iujJ Jj 4p.j_} <_aVT 4 < m gV jl 4_jujI ^Juuj 

< ^ 34 4jj^_a 4p.j.i l-^VT 3j. ^JUUJ V L^-tSLIj i^UaluLj j jlj 1 gK 

.C^LJ! Juil 

4J3LL2JI c_iLtjj_>. 4 _<jjIjJlJ CjVjLsc-c 1 tiJLKi 4<Jp.| (j-« 

3^ mi 3 tl 4 ♦ mi U jljJ.1 ila-i-pjJLa ^1 1^1 Pi < m! 4jjI^_>JI 

^^JLc J_»V <j-ULi (jf 4-A-fl J-p. (^jJlj i4_u^jV! 

£_aj . VI ^j-g-l] iC jL>-L lZu_uIJ Cj1^JJl3j LjL-pp. 44-t-Ju.1,1 4_p£Jl 

4^p.j 4-LfJajVI 3j£JI 3l^3 £)l ^1 jL^_t-fiaJ.I I Juk tiJJi 

£)!j JljV-L^jLAj Ju£. 3j>jL Cj_)1£ L^jLj JjL 3JI j-taj 

6^ LT^l u-^ ob 

.a,uLiajla,MH<^cJigt 4^_p3jVI 3jjj^- ciJLufc 

ijajlMiliS 

ji nil ^jJlj 4-uiajVI 3j^JJ jJLiaJI ^1 clllli Jju 

: JiljJI ^i ^jUJ! ,> ^1 JSL^J! ^ ^ J^' 

Z^Miljiil djmiail ~ I 

(jl CjLstjVI Cm nI Jl 3^ cillli ^-oj ^ ^ir. U 4 jI 

4 I^Laj-Lt£' 60 j 40 (j\j La 1 ^ > <■ cjIjLUI ^up 4-upjVl 3 j_4jl3JI 

Lkj^ej J1 CjIjIlajJL^ 4Ulm (j,^3V n CjLLa_pJLl ^jL t - p Ct> J LgJ-u 

4jj_Lu Lfc>j-a_t-u I 4j^Jaj uiii J Il jjJz>j-£ Jl 3Jj . 4-u-u l^pJ I 4_3 _lL^J L^_l 2 ijp.j 

m mi 4_3_G_>. ^j-a (jj^ S a CjIjL3JI ^jLj Jj-3j 4lsostaty (ojl 
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fcaiAAoJI CllgjjJI pl£ 9 yjo jUI 


4JU I A ^ ' J 1 ^ ^_J £j_AJ 4 lx. JJ J2 jI JJ_2C_UO ^j_A Q^Tt-1.3 oll^pj.1 £jj9 Lq I 

^J-aIj-C I ^ j 1 *“ <_ 4 LkjjJe_4-o 4iiw ^£Lej CjIjLaJI jJij^j . QjljUl! CjVLv 

.. Lc.JJ (J-AJ VI JjJr <^l| L^l ttUj^rU £-13 <- M < il^p-ll ^AJ 4 Jilill ^AJ 44 jjJLl!I 

4_A_lLsJ| <*3 £y*j Jo-o-J, I ^Ui j-aTllu-a ^PoLaJsjI <j_A JuV S CjJjcj Li La 

.CjIjLaJI CjLcLajjVI (j_A Jjj-A-J (jjljjJ! CjjL5t_t3 4(jIojVI CjLa_Jo (j_A 4_JLJ1 
^jLj (jl JljV $ 4jjJoJJI clLLu O^Uil L^jI 4jAUtlj ^^ILa ^Jl 

Vj 4^j_jJI ^y T (- > . CjJls&j ^aJ La lJ Lij 4 L^IL>iJ 1 a C. t (i mi^"I 3j mi a II 4_l£ (jr ^j_u 
..ciLfoll (J-OJU 4-AJ 4(jLLl^ ^L£l Ij^^J Jj^LLaJI jj ..Ajjl^j Cjj_^1o 
^J_A 4 LJjlJI L$jLa_Jo £)l 4 4_l3 ci.Lcu VLa £)! VI 

(3^_j jJ-4-oLaJI ^-a-4-u JlaJ j . I ^jl^ Ji3l jj_a! cJJj .cJjLJI Ijjvj L^j-oIijjv 
^aJLc, <^11 4 i i >n J_uoLaj 4 -l upj VI &j mi a 11 CxJjLJIj C<-u'^->J I 

-.^Vt ciilju^Uf 

:*A£# -2 

La^ 4_j_l1oj VI Bj-Lu-aJI jj \.j La (J_4-oLaJI Jl>JI (J7 h 1 C / a 1 lo I 4j a < <n lilijj 
^aJLc <^JI 4-uxJ ^a-<-4jV! J^LLdIj ^^pojVI 3LI0 ^j-A LajJLj La (j-uj 4 LajT aLjj^} 

jUI $t cu$ji $t xUuii -2 

. Jljlj j-4-"u_i 4-jLLlj ^aJj .^jIojVI (jJoL aL>oL 4 j_Aj_a jJbj La lLILj 

J-UOJ La-A-O^akJIj cr^>JI Jru 4 L^JLaj 1 i j r a ^jlojVI ^-stJ La ^1 IjI rmil L>^Jj 
4 -J-JJ_<_uj-JI 3 UL 0 JI ^ A " 4 . J A 4 (J-L.U. 4 J I A\jS J ss>\ j| , ,.tl ^J| 4 _La 

(Peridotite) <<c^Ljj Jlj^_j_lII » 4 a «U Jl>.jj 4jLj ^Jj^JI mi a 11 

4 ISLlL 4 till J I ^ ^ *'11 jJ_AjJI ^J_A La IjTlSC-A (J^lj ^cJjLJI ^j-A 4 jJlcI^ I 

^-ULA . . ^xiojVI J Ll-4.4jJ I CjI J5^_A_A | ^-Aj • A^-tl/L-A oJjLJI 4-A-Jo C-<->Q £_AJ 

Cr^ ‘(^p^jVl Uni 60 j 40 (>_J La ^jIjUj j of. 4_j 1 tiJLIi 

^j_A CjI^JLajJLj^ 6juui£.j 4_4_4j_a~L La J^-a-C. ^lc .3 4 Cj I j LaJ I ^^JoLLa 

Cu-A-J-u Cr-^^ 4 J 3 $ >tU 3 jLII JlAvjJ CjI U j ->J.I L)L*_j^ ^ 4 < _pOjVl t M 

7 , 


6^u^aoJI CilgjjJIg qIuuLII 


VI j iTu-uiLb . 4_j_l1dj VI J_aL>JLI 4j! JlJ £_sl jJI y& y-^3 ♦ *CjjLjJuj.ix1L 
j_A yz yz JlL^j j_Aj . L^U^U 4-uiajVI 3^£UI yz */70 JlL^j 

Jl^j .jJLojJL^ <_^VT 4j^Ij (^1 y>- j <if. 4-uIajVI 3^ mi 3!1 Coo 

LjU^I t 2uJLLll CiU . UH ^J1 *jLLuJI dU:> <>* *UkII 

iS^-jju-aJI JjVjJI jjJj Juw jj i« y/by&)) (J-t-oLs y&y-& J-Lt^ 4 jLc y*C, yi I - 

. U^UI CjLcJij)~ i m a yz j_u$kJIj 

4 3 t \r> Jl^-j_j t4_2_j_LaJI lLLLj yz ^£y^*\ IjJIa^L^ 250 -150 J) a c. ^1 - 

. Ljju-ijj 4_J_iLi> ^ y »-» 

.^^DjVl jLIojJI JL>jJ jIlajJL^ 400 ^Jl 200 yz - 

✓C-<-uL yQ-i-uJ^ <4jfcj|jJI 4JliLJI Jl >.y i^y>. I 800 ^Jl 400 yz - 

»4 jlr. Laj ^psjVI 3j_ajJLl ♦ 3 yu£l I jJjV^JI j^j ^£yo 

L^j j, mi" n 4 jjI_A 4JL1d Jl >.y t^lsjVI ^_L_<_u yz ^ 1 200 yz£. y^- ~ 
J-5C-J £_LlJ (jl <j C. I JlIc. 4_Cj_<_uJI tiJUj (J-OJ (_^>* 4-Uijj > nil CjLvjJ.1 

.f£ 3000 ^1 joaj\£ 2900 

:$!*JI-4 

^Psjj-flJI (j-4 ^uL-u_J (-dJ5 £_«J ..4Jil5 (Jj & 7 *Uj 4J^ ^P^J^JLII y-&J 
^^jJI y>- ^JLj 4 -u JajVI 3j£JI 3ljj 4 _>*L_u_4 £j\ »1 gUII jjo9 JlSJLs 4jgl 1 11 
3j_5LII diljlis ^-.uaov ^ <Lv-L.u.a (JjLu L 40 4 £j^_a Q^jJLa 1 47 , 7 

4 <?1~ V a jl (j! t I♦ I a - L 3Q > » 4-uJajVI 

.yuz^\-£ l^VT 4 1 m ^-v. yz-£- y^>- 

:4d»J f-5 

3 n Jj tCLuiitJj CoIjLiuVI J-J-5 CJ LaJlIcj *♦ J^o>JLl 4_4 j9 ttillj Juu La 

♦ ^3^11 J-^ll 4lLL 3^ Lajj CjJijj ^Ij .. LsUj 
£y>- yz Mil V iColjLiul LL C t^-lj *.y3jy£ 
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&oj.^aoJI CilgjjJI plcg yjo jUI 


<j_a «;UJLjl1Ij .. l_Ui (j-a (JjjZ Vj 

CLlS t_J ‘-^ tl ^J_*JI ^l_^_LA i IJ 3 Jufc LjU 1 j>_L>. 

JuLLt^ L$j 3j Af. IjbT V I5U .. j-^L>* »La-UJI 

liLLlil j-A ini' (j ISj 55 ^^_l!I (J_l3 4jJl& 1 Mia ( JT lc. j-3j La 

Cr A^u ^ <>«J t J^>J.l >>-1^ Jjt * <>* oLj^£> l£*^ «jjfcj-A» <>* 

. «^_A^_a)) ^j^-tTu.A-> 

.195 7 <^u jIdUJ! edj5 

. 1959 4_u_u 3 j_a JjV ClfaSe-iil Juiaj ^-Ldj 
I 960 4_u_u 4 -lUjlH 4jIjU-%. CjJ iitjlj 
.1961 4_u_o j A^.tl i (^Juj 

3j-Jj-j>. 4 i? U i a La_aI Jux-I /jLiTlv^U {jJjla jJisc-i £)^_j5Ljj_aV! 

c j_A c_jjJLIL> ^ «c_j^1j -il^xo> 

i4jjLH>.l j oLJla-c Ijj^xl tcJJj 4 _lL^c. aJu (J-lSj . ^ U >!UVl i Uj^. 11 

^ylc Caj^jvl 4_lAj_U_uJI CjUfcjVl CjJ^I JlUj . c jjL^J 1 ^j-A ^ 

o >«< j_Lu ^LJLI ^j_A 4JLlLs Cl>j ^_3j i^_pJ.l ^La (jl «<_jjijjljj>. )) 

^La 4 —LlUI 4 Mi^tl <—<_<_u!jjJI a < <i <jI tC_>l^p_A4_*_>jI 

Jlj>.Lj L-k J) <,<) cJJii Jlju . IjJLa I 50 (_yJIj_x- jJLlj 4_A_La_m cijjj Jiic. lL^l>JL 1 
t- < < nljj-Jl C-<- > «J ^Uil Jl>- 4 l 1 <^ I' ^ 4_A-3 j_JI 

j! «jjfcj-A» J_usL^ ^jl Jju9 Juu Jl>JI ^_yJJ 1 ^j4 ^ a~ i <nj 4 Mi^tl 

t ^La^L£J 1 L-O-U^JJ CjI^P-A4_*_<_uJ (j^-£- ^-3j 4 J 3j-Ul^JI (j-oL^il 

4-uJajVl oj MiStl ^1 a i m (jl j^>*T cr^J • < n i jl 

. J^l-A J-Ll5L!| lJu-£SJJ CjI^ILaJ-L t^ 4 ( II^L ^y-lc. Juj-J V ^jlSLlI ciJJ5 

. . . J_LA_uJI 

.. ^Ui! ^yjj C-i-uLl I tC-j^L^I a t»>, „lj^ j. A^.tl CjI Jjla Cj^vLaL>. /^j A / >,tl c/m* 

.^!jj 3>U c. m («J L^jSDj 

L^l^_5t_jl (^1 Cjjju>. Jl_lC Lul!i J-A-»J tCjLusl^J 4 t^) MilJ_) 1 g~H m Ju£,l* 

* * 4_<_uL_uJ! I^^LaLA 

(oljjJ < a Mill) 4_ul_U CjLa>LjlI 1 4 i nljj 4 m 3 M»tl <>L>o! ^aSL^TJI 


e. 


.. L^J ’jjv 4luX\ 
.. J-ojlILj 

cj1 jl La 150 + <?Lj_c j—u* 3570 : . ijr jVL£ ^-jLuJI cj^Lx-j 

aJj .. Cj Wl J£ Ct <?1~ (dJjta) 4 j^Lus JlLa 36 + fibfu^JI 

• .l£>^ ‘‘j-* *_>V' u* l^ic. JjIju Jljjl (jlSLaVI ^ 

i>i-»-lj .. IjiaeJj *ULl!I (j-ujJ .(jisjVI <ja La Cj-^s 

j-4J«J! j-jJlSj 1 g i aj f_yojScA il I gjlf, Ij)l i.-t>- (_^all CjJjLJI Cjl ijf. 

(j_j£L) JL3 CjJjLJI tillj (jl .Vilj . 1 ^ilc !jl (jjll CjJjLall 4-l£._J-Ll Jjl Li 11 
1 i^ia'i jl 3jLjj (j-ujLa 3j uic. j-lt, JaHata (JjLaj 4_u lu (j^j-LLa 212 j-ia 

.jjJlSIII 

«uLa i«lc.jJLi jjjj JLaV! <zij *s> °>j jls lilli (jl£ (jilj 

(jIojVI J_ui (jlajj-s (j-a £j_Ia La (jrJJ (ja (jg j a lf . jrt-ua>3 (^aj 4 -l3SLj 

. LfcjJLlj 

JL3 J a 3 II (jl (jja «i_jjLLui» (^UVl («JL*JI 4 j (JLa jLa (jl£ La LaJfcjL».| 
(jlajVI Cxil£ La J_Lc i(_£jLi$]| lUj-aJLl ,ja (jl£UI L*II j ^ l _ysj^\ ( yc. J 

OaL>.j . (~i i^i a 4uluu (j^JLa 2000 (j^a J-ia i4jjjJajJI I gl-a-lj-a (_yJjl (_^3 

£j^i> Ju3 4j| jaJLiiJI JLia (_^jJI tcJjLU JllaJLl (j-o j_LLHI ^AlII 

jl_^3 (^jJI Jl a )\ 4_jjL>JI 3j_5c-jLI1 J-<-ujJ <_>a>jVl (jJaLi (ja 
LoJ I 4_jj JjJL (jLdj-aJIj 4_u_u ^jj- J La LuLa ^-4- t Jl (jL» JjJL .. l^_o-9 

a<jbLajJI (j-U La ^jLTlcqj .. 4_u_u ^j^-lLo 
tUj^U ijj* (((-^j^Ltl^^j)) ^JL*J1 «u JLa La t \ ggJljj 

^_o—<- u_j (2)L^ ^JUJl j—o-oJJ j ^ < " d i a < L*\ a , ,• L< ; jJl ^ »<. t, 1 L£" 

«j_Aj-a» MiajJ ( h^ 1 j C1 <_ l> - tjJoLill 0aL>.j ..** (( L)^>t^ )) 

.2Luj5J! 43j 15JI cdlU jl3l 2b! 

iCjLstjVI ciJJj JlLa ‘ (jl LtTuJ ^jJl j-<-uil jL>*jV 1 
IjILajJLj^ 18 I 5 (j_a jl jLO-a ^1 J-o j u jLjT a JlJLj jlj-all Jiitjl 

a bJl '< A) fJ-C. L_bk (-Sjj-liJl L~‘ A 1 ~ 1 1 ^ ^ C.<-J>Q 

3U^V j-oHj-uI Lo^ jLo^. V l^c J-ojlII j. a " < «ij ^ai 


&aJ^A0JI C,l 9 jUl Pl£ 9 ui)jUI 


.. A At l 

IjjJtu-o Llj JljI JjL«>~ t Cj| JlIIj j ,j A11 < 4j| . 4 ^_aVI 4_t-o^l^». 

JB jjir „otl lLUj (j-«J r m ^ jr Lc. 4luJj Lj^jju L^C cJiiHitJ 3 JljJu>. 

t LjLp.| ^jAdjVI L^j CjJlscUj 4~ /^>tl fiLiUI jj-aj <_)-bju LLLlC. V ^aljlu 

1 ? j 1 r, Aj (j_a J-^>- L^dljb CjI- L lC q I . .j, Mi «t I 1 g a £ Aj }La 

. t\ A~ < t jJubj 1 a <-^» jj **- <11 jjl ^ L>,,, o_>o / g.1 A -A. tl d 

tL^jLtfoj JU.J (j-C CjI Al~ V a CjLajl*_4J L^JL^Ij 

Lgb! . L$j 4 UnjJJ Cj^LSLJu. 1I j tL^J CuAsjJU 4-aL^Jl CjIjlxVI did ^J-C- 

4_j_B J_*d>» ^JL*_a ^yC. d «>» ^1 A tl ciJJj LjJ ^ ,W\ £j 1 U>~ . ,,"\ d. uj^ 

4 A U a cJljLa j_lC i^jAsjVI ^jjLjj 4_cvj 

C-uTt^Jl i—Sise-uz ^jLtAaj 4_j_a-&l jj^e_tdJ (jl - Jj & y U J ^>b>j-d-*Jt cJljLAJj 

4 a tl CjI Ju>.VI Jj# mi t3j_u_a <^> a jjir t^U (jlj .. l_A.il jLaj 

£JljI La-a c^j-uj ^.jlc CjjBLbaj jj_5e_^aJI did i_jIIjj?cIL_uVj ... (jjSLII ^cjjLj 
J- dtllJI dLbfcj t^Jutll At! dLbfej t$.Lua-t^J' dli^B .. Jl>.j|j (jL_ujVI 
j -jl& I Ij j- uSL I I . ♦ j ♦ • j I j 4 j m mi tl 4-«-tiuVI ^1 jiitiCuLj j AjUtl 

.• JSLuyij 3>^' 6-^ 

jj_a- i^tl did <_)-bju (J-^VI 4 K mi a L^j 1 .. 4 K ni a ^ jr A_u tdLIi j_aj 
4-jj-jdlj ^-h-oSJlII 4^c-uj L^jT . ♦ C-uJ. I j ^J-^sVl 4^j)j_*_a 4_uj-<_ujJI jj ^ ^ 11 a 
Ijj_5c_t-o ^ a i »r<4 .. J11 <^Tt 11 j <_ m i ii^bJI t4_ajic jl J-AJJI l?" 1 , " ,i } 

j! jl ^ «^i il (j-C. I- 4 J-^ 5 L$jl_<iu La ..4 jjLlII jjitj-jaJlj . 4_uj_<_tij 

.. I $**■ L*» - (jILul ^_ps>jVI La^*La 

tdjlj^tj jl tU t <A*n tdij jl ^JlA cJ jj>o La t4Jjj^tHil jjbr i^itlj 

.. 1_Aj_lC j I 4_i^jj>JI ^LJLl J^al jju jl /1 j| 

J-t^Vlj (^jj_jbLa^>-m) ^I^LtoJI J-t^VL (j^ldLaJI LlA c ALiAcjj 

. ( ( j^ujlui]|) J>jLl1I 

(j^ujTu-Ltl t^jlj (J-t^l (j- 4 4 jI (j^_uLa^*m (Jl^ ..C<_ul^>JI ^l"ia^ 

V t ( jj_LjLa^>*LI,l JU ..cJjLJI ..^yjJ-^i (j-C. Jj_3tHa Jj ^ 

i 3 1^ ((^_A^_a » J 1*0 l_B j I 4_uJ^>j VI A^toidJ I ^jjj Lt_u I ^ Q B | Jub JI Jl>- 

♦ alj-a J-t^l jb 4 jI ..^^y-iAsjVl jLuajJLI La 
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feoj^aoJI CjIgjjJIg qLuuUI 


L paatJ jLILa (jL^j 1 j-A ^ Cy-^J 

1 g ^ 4-LtToJ t3 Jljju JjLaX.I 1 ^ | ^lll 

<4_La*_4 jov 1 g j 4 (-<3 mi~^ 1 rtUaj j-j_t^ JL>. cJjLJI 

»(Jjl < nltl <jl£ LfcJlIc. . 4_3 _lS^ djj (>>r .1,1 ,,l jj jIjT 4oJj 4Jj^t-aJ ^)SLo| C.t-CV 

LAjL^-uajI 4_».j.} ^JLa 1 *-^ 

CxjISJ -1 ^fc> \ 1 cllJj c.«->o CjJlvj jJ idl-LStil jlaT 4 j I ^jl S 4a^La eJjJl 

cJjLJI j->*j cjLLud <U J-2Z-U2 tiJI j jjfc jJaljJI ( 3 ^-Ij ♦ L^Tlv LaLc-i <"> 3~ Vl 
<jJ j£a (jr ^ 4_uL$a>JU 4 jj, tVi 11 (<U-v. Laj 5 £)jl j-«VI La .. 4jj) i^iC, LL3j 4a j 
JSL aJl 4—lo-ljla jj"*■ .^tl lLLIj £)l - - jlaT £j| Sjjae_aaJl 

.(jlsjVl (jlsLl ^ 3jl^ l^l! l (JJ9 (j_j £2 l(_^3l_5J>Jlj 

. (^!jJI L-iLot-asI <JJ_3j LlA 

CjIjI qC ja1 aja*.jli Cj^U. JlS Mill 4-uJjla jjar <<-Ml ciJJj <j! 

I 4_uj < «<jJ! jj-Lu 3 _}Lcj L^ij! *3j 3» a 4aa»*jiiji> 

4 J_j_3_*_jJI 4_aLc 4_j_Laj_>a Cj 1 jUr. ^J^Lv. tLpJjla \j q fc> ^ j_*j L^_t£ 

I I ljL& LlH 1 ^ •**-"■ J ^ I 

i 4 *-«J ^ ^J-A C am jJ 

CjIjjJu t 4 _lL^ j| V ^xljla ^ ^ t^> tl , U ♦ .>> < 1 <>»r LjL3j 

ciJJii (jL^J ..3 j_lJLusj 4 3j^tJ CjIjjIj ^jVi ^ iibiai J^^i> 

<-/ Ml U C, i CjJJu>J c« SjjJui Jssjjuls C1<- > |J 

.. ■ U ♦ <>> tl j>jl .. 4 _j_udjV! 3j_tlu_3J! 3 jluu ^L^c. I ^1 cj 

..cJjLJI ^ - L 4 -> c jIj^LJ! cjjJjj ..3jIj^>JI cjjljjlj 

- j j t«> j jLua-« Cr^i ^j-saJLitJj 

.4_u1^j-jJI jj-sr CxJjLJI <- « mi n V 

JJ o^tl -^.tl 1 ^ ^ d I 

. . J-LC J^>! 1 miM fj | t4_ul£j_t]| 

. . Lj J-;^- dJjlj J . . CuJjlj (jJLufc Q jl 

S cillj liLo 

CjL tfuJI liLo JIJjjJI 4_uIj La Ji jju 4aI 
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&oj.^aoJI CilgjjJI plcg \jb jUI 


i3_ijL) 3 jLa ijjz CjLAj .. -i j-u Ljr ^ i4-L>*L_u 3_}La ^ 

31 ..3jl_j_*_lII ^ jLL>JI JlIc t_j|I 3 j~cj 

• •(jIojVl q I l^cLLalu_ul 

U^UI j! 3jl ^ /^< II Jpaaj «L?t_uj JlS cJjLJI (jl 
CjLc. ji3j_tfu_3_ll du_>o (jlSLI >.. c.<->o 3_i jj>» j_lI l-^jlx.Jjp.^ 

(jl 4 _jL£LaLj (j- 4 O-^ *4 U j mi i 3 jj $ts~i a CjLc.Jj)~ t K a j! t4il a 4_jjI_4_3c_« 

S ..ciLIj 

^jua\j£ Lfcl Jlo ^Lj * jLjT J ^^ .♦ Ltbl^jv. ^ n ^ ^jJtL_uJ c_jI j_>JI (j| 

5LtSL^-a ciLIi t<>Juu L a jlajj i<&j^jL&( j_Aj_s» 

.. 4_Usjl ^ 1 ,^a~, , ,.lj <iic5tj J-4 ^j £)! ^1 £)L_ujVI I jLtj 

SL^Luil j L p»jVI 3>>* cP! ^1 4 jLuISLaJ $ 


: 4*l»U ^ i£jLfc*lt 

Cx]_}L*J ULU i_£L_u ^ jr 3_U (jjQ JJ)^ <^>U (j-^l-J-II ciJti £)l 

j_Ls L^m ciJJj CjJl>.j tC-clLvl jI t 3 aj U t' i_dJj CxAlloJ I jl_£i . 4 _j d U^l I 

3>U*)fl ^ jL^f U*fJ 3 jU! dJJj .ol^ ^ ^WoJI ^1 
j_3jj 4j^j_a 4^*.jJ cJiil I 4 jvjJ £_Luj ^Lc£.VI Lr^ 

J-jj . ^j_». <U ♦ <>> lJjJI j-Lu 3j_u^ tU»<>> 3j^ c^o 

II 4_j^Li-£3 3 j^2J 4j^L(-sd UkUI «- > > imCi 4_*_3jjJ,I 3jlj^>JI JjL^JI 

j ijr IL>.-L^jl^ l^j 3 Uj-^.1,1 i_sj>jJiJI c*3.!"<,->.I I jl (j^-Ij. J^.lj-4^ 

j . J-jIj_cuJIj J_JL>J,I ^ JL>JI 

jjjjt-uaJI 4j 1 ^r. 4_t^ ^3j Cl4j (^jJI L^UI I O^U^m 

. 4-uJulII CjUUJIj c-<_<_ j|j^J! 4 _j^ CjjJjj ^jJI jJu-^all .. ^j^mij 


..WLJI oVLiJI 


J 


..JljjljJI L^-lLsLj {j\SZ-UJ ^_<_U 

i^j-LsUlj J OjL> ^ *'J J *OJL> ^ ‘ cr^ C^3 

^.o-lIj *«3^ 1 '*} ^j 3 n ^j-I ^^ ^ 3 ‘ I <H £)J) * ' ><J ^4^ 
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6bU^aaJI CjIgjjJIg qIuuLII 


jt U^UI ^ ijLSJI it^J\ 2 UL^!j_a VI oL^yi fLal 

J54&JLI Lu^jjl4j Jj-l^jU 3Ll 9 jj£j (j\ JL2 j LLa .3jL^I 

SjL^lj IxjJlIc. L^l ^_La_<_u ^1 3 jj^ i^U 3 jLXI J_u-ojILJ 3Ll9 Lo£ 

^1 L^lLsju! j_Lc LojvLU 3jj_i-o L_iilllitj J_& .^jLo^VI ^yUi l_^_Lo JL, < 

1 , CxjI^ i _ 7 uJI L^jjj_ua < 2> £ - < till 

. <_2j_*j Juv I V 


cjLajJL*_« ^ i r. (Jj) (^i^tJI (_ylc. cjLJjjJL 

J^LCij 4_a_j_lL ^^cj <LjI£j_JI jjit-uaJI £)j£j <L3j jls £>£, <Lljj 3 qj 


jj_aV q}L>»j - - jjl ^ ^ VI L^jwULl 3JL». ^^pic. 2UMIol ^3 (j-«j 4 <l3Jil>JL1 

^jjJ! Juiaj ^_ r ic Cjjj^_l!I L^-j-Laj 3j-u£ 
. ^L^Vl ( _ jr Lc. jiilui! La L^_Laj * A «>>♦ t 
(jrf-£lj-jJI Jk_qj Cllj t U^m CjLc.JjTLu.La J->-JJ <jUc.V1 (^1 ^yic. 

J oljLL ^ L^a JUt^j Uj La->*m 4 ^^Lc. La SLpjL^J 
Jjj_3 La L_aiHitJ J-Aj tJjL-^VI Lr^ LqjxLtl c—ujf^p j_A La $ CjLjjjSjjJuVI 
S ~ U , „tl Cl > j j_& La-C Igi?a , ,.H 
S Llu-lj L_a_pj tLplj L>U! dJJj (j j£Tu t >) X ^j-u-Jj Ij-lLI 


3 3 3 j t L$i CjLjU.1 £>£, ^ IjL>» p\*l\ JljLa 4 LlLs Lq£jj_al cJJj 

cJ|j c^l L~ ,.. 11 jjJLJ jjj /<olj ^ 1 ^ 4 _£LJj jTuujj 3 

.JjxuJI 


Sj_A La ^J-l.LLuJlj 

C.jJljv jjlaJlj CjLc ^cJjLli £-jj ^_pj Lplj 14_<_u!jjJI L^jI - 

^j-LL-La ♦ 4 3hLJ.I 4 -l>.jJj-l>JI jja^aJI j_a ^lc. < Lu TajVI 3j Mint! 

. La->*LLI ^j^itJ a 1 to ^^LaVI c. < mi 1 1 <LuT^jVI jj_3dJlj CjLc. Ja-altJI 
U^UI jiitiu ( jy rJ! cIILluII ju_uj 1 4 -l Cj jV13j mi 311 t 3» jl^LLa 31 

3_a LlJj^ j! (jlajVI 3_a £_L_<_uJ! 1 ^ ^ JJ La Lp jrp. 

i3j_tfu_aJI CjLojJo 4_j^Lu£JJ 4 4jj^j JpSJLtll j-A 4 _*_j_lLJLj dJLI j Jj_aj . ,,. tl 

JaJuc. tjjL ^Ju (jr ^ ^psjVI < <1 ^1 U^U! C^LI jlj . l^ILajl^aj 
jj^_uaJI JljJuc. L^jI . .. 3 L ^o-ujI LpLS 3 fcJ £j \J *4_uI£j-j jjit-L^j 

t 4_pL^j-JI jjJt-L^aJI i<jr^1juJ! £y£. ^Tuj ^pil Lai .Intrusive 4 JLLIjTLLI 
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&aJ^A0JI C,l 9 jUl Pl£ 9 ui)jUI 


.. S L^jLtTuJ 4 jJl3£jIj (jlsjV! ^jJsdLj j-lu q -« <L3Jl& (jL_u_iVI ^Jj Jjfc 

vl 3If. (j-uLlJ! (j-°j »1a Mill cjLaLLo HJLdJI vl air. 

1 ^ < N1 ♦ ^J ' QJ , "'~’ 1 L^U^.1 t^OjVl CjL<2_lL J i Ll>. jJ^_L>Jj 

(jjSJI 3jl>. ^La_j aVJ-Aj aV J_a .. (jj 3U m < nj 

^j-4 <Lllu.4-lu] I 4_C.j_*i_>i_l IJ . . <Lllu.4-luJ I 4_C.I £j-A . ‘dJLlLv 

jj^Jl oLj^la ,jji SjjjLo 3jLlII Sjjtjoj ..SjLlII Sjjc-o 

a i n~ La (j-Aj-tlj i n a will ic.jaa>J,! al i>i^ (j- 0 Li-JI 3jjl_jJ! CjLLulU jLila 

Jj jdas Cr^- aj-ds Q^ 1 *} 3 i^paj^Atl j/itJ i g M i t lj tlljLillLl 

L^_ij_>u (_yj-II_3 i5-3jj_2j,! 3jLa jl ‘L3sj_iill jLsts-Vl tiilj ..3j_Laui,l 

. IjL^J 4 t i n i t b S-a^sLa. 4 j a A l L^J ijjJiJ 1 g'vb 

(^psjVI ^iii 33^ t4_jfa^_uJI jLe^>.Vt HIj lL^Lujj 

U-iJ (J_*_»2_j jj . (jLLl SJlC 4_a-?C_U3 (Jn^ ^Jj 4j9jJ| ^JL -iLj (j-® 
1 _A^_jJLcI . (jlajVI ^j-t^L La 4 >LJjj IjufcLi 

4 3U a j| dLLjua 4ij3~rH j-udLulIIj JSLjJJI i j r a 4_ajJu9 »1 aUfl (jduu 

jLa^VI3 L-^l3SJI ^JSLI (j»3^J (jl J^bJLl ^j_a 4 jI (Jj- 3 ♦ clt-L-JI ^j_a Bj-tuIL 

. ^j-tuL 4_u_u_a-LJ I 4^3_aj>JJ £)_a 

CjLc. j_ab?e_a Cj^Ij ^Jl p T\ 4 jj 1 4 < ntl jLcjv VI HJj 

'•Cr^ 1 <jr^ 3^1^11 

,j^a iL±jj_a3 SJLal^ 3 £Lujji ,j£, SjL^. (_,-ii>j Siderites S-jJljjls. tiJjLij - I 

iJSLlLIIj jjjs Jaj^Ls. Siderolites 4 jJjJl>. tiJjLu -2 

■ 4Ij3~itl (Jjai-VI jjjLjlU j 

SjLc. 4 j mi~j ijascjs. (jjs I i_djl_Li]t Merolites Sjjjcjs. tiJjLu -2 

LjLja>. I L^J La^ iCaljLill 4 j Jj2.1j 3 4j <>>jVl jj V ix 11 ^\ 

*. I ^ l_ul^ Ij j ^ 3 . . 1 J) 11 $ CaJ^a£Ll 1 ^_a 3 \ it i.o dj Ij a^ 

La JSLI al 1^1-t.yi (jja (Ja^. 131 4j| aLaiaJ! (_>3aju (j-u JlLIj 

a >1-11 ^—^33 ' ^ g a La—aaj 1 ^ya <L .A 

3_jj^5ca>J! dJjl J i tl 1U 1 H~~ 31 i4j jJr I^ill ic.jaa>JL! Ljj 
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6 ^u^aoJI CjIgjjJIg qLuuUI 


■ 4j Ju Jl>J! ijJjLuJI 4 Ljl_p> I jUll 4 i mi* 3 JljIj 4j_} JlC. 

I L^jf 4 ^.jJlI 3j_u^ (J^ Lr^ ' ^ ^O^* 

<J5L2i]l t^lji] L^- l c.Jlj Juu till!} ^<u ^j-cj tciJjLuJI 
.. 4_iLtfu Laj J^Ltillj _L) Jl_>J l£" 4_lj_t2J ^j_4 LJ 

(jjS T u ^Jjb . .(^\_uL^>-lJLl i it Lufc jJzJju-u ,. till j (j-a l^^llajl 

ijj) & «^»U jl iU^-UI jl tjLfru^jVl Ijj* 1 ^ u tiljjj ^jLjlUj jjitu-aJI 

.(jisjV I <yS 

Ja^roj^i ^L*^? iHiSi I Jj-,~ 

_jl_a-Vl (J^I « I ( _ 3 _a I g I>I aJ j?-4 j 1^-ijVl Oj Ml n tl Cj_iL£ Llj 

1 C^-L>> 4c jLujV! JlIc C—tJ^JSsIlIIJ SjufcLtfull (JLse-a 

tiULj ( j-C. 4_4^d^L>. ^L^JL*J!-J_usjj Juila 31^.1 till!} q-a 


^UJ it Jill v«Ji 

j ^l^JJ Jj jA\ v-J' 



) %) 4jjUl jj^a Jl 

v-jVi JjAsn 



46.59 

46.71 


27.72 

27.69 


ijSLL, 

8.13 

8.07 


r^ ! 

5.01 

5.05 



3.63 

3.65 


2.85 

2.75 


f #*ye 

2.60 

2.58 


2.09 

2.08 


0.63 

0.62 


r^' 

0.13 

0.14 


0.13 

0.13 



0.032 

0.094 


by/ 
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o^i^aoJI Cil 9 jill plc 9 oijUI 


j j^b«sa 5I (3 L*li jjdl 3 -amJI (J j^sLrU 4j j*Ll 

(5jA3Jl 95 % ) V>jVl S^iJl JT 

0.10 0.09 

0.052 0.052 ^ 

0.050 0.050 fJU 4 

0.258 0.244 44 

100.00 100.00 

JL^I a yuc- y>*j iy> jVl ajiiil ^ jteUaJl 4~J 5 J jO*- 


J Jl^-ITSU 4 jil J_-irSU 4 jil 

JA 95 % ) SjjfeJt Jjat^l J^jVl a yuii\ j 


59.12 59.07 

15.34 15.22 

3.08 3.10 

3.80 3.71 

3.49 3.45 

5.08 5.10 

3.84 3.71 

3.13 3.11 

1.15 1.30 


lS-Ui -v-sl 

-v-tf 

tiJLiJujJ-t x~£'\ 

PA-nan 

X~£\ 

fjs-M ■V-S'l 
( Os*JJ-4VI x-s"!) alll 
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6i.Lia» »n ,ll uljjjJlj qLuuIII 


5jjill tt_Jl «jjilt i_Jl 

Sjiifl.y 95 % ) ^jUl 
<V-> 


0.102 0.35 j*»ri 

1.050 1.03 


0.299 

0.299 

100.00 


0.30 jji^jiJl Jj-S"! 

0.055 sjlJi 

100.00 


jL»t »jip w>jSlI ojAiil j -L^lS'Vl V" Ji-ji" 6 Jjj^r 


3_Jjl_j JJ TT l^> (j^S j)J L^_lj 1^$-ll29j . .(Jl—Ljol ^yll^>. (3-C^. 

j! jJLaj (^LajJ! ’/ 4 j! J_3 _oj 4 jtt 3 j^icuusj ’/95jIJlS-4J 

L^lV tj X 0,25 jl jJLg-i 3jj_i»JI j / 0,75 

4 j <3>jVI 3j mi <7 tl I" t (^LwjSLII (jjjSLijl ill i <ijILa (jl5j ..l*!I5j Ij-A (jjs 
. 6 , 5 (_jJjJl>. ( _ r 3 Lc£ La£ Lfc^e-i jl (JLual 3j_2ii£. (jjjjjtj i4j».jLiJI 
iUJLJl j_i^s1_l»J1 (j\j (jjs i Ij i^i ic j Mit~ 31.1 ■>•>• (jl (_jjlj3j lilli (jjs 
j—cal i « II 4 _m It*. I (jlj iiLu3sjVI 3^ mi 31I ,jj» ’/99,75 (J5! i"i" 11 «LLa jjjs 
3j_<i2JI ( _ T a ^LJI jJi-jij (jL_ujjL! 3j \1,^~aVI JL^VI iLaL^JI 

,'/\ (jji 33La (jjs aj-»- JjJls- iTjLaSLi 

?lft jt\ Ui i j^aII Ut 

j_lss 1_L*JI (jia-K-l jLsol jya I m i i~ oj-ifcj . .(j.iL*j: jyi (jj£l33 L^ll 
^J_l 3 o -1 U> 3 a 3 j^j1j 4 j a d>? elilj Jj i nl^Vl L^_l 9 jjjSLij '3jjl j-tc. 4_3l3it_a 
^j_' j iii f. ,jj8 4 j i3>jVI 3j A St I ,jj» ‘/.99,9 (j^5Lb (jl (jjs 4jl 

jl (j Jjlx ^31 I (j-a ^!i£! (j-o jj q-jj~>- 1 ^0 35j£LU (jjL«ILi (j a i h" “ L** 3a U Jjla 
( 3j3itl (JLajJI 3jLa (_^l) Kjlj I lit! J _~| »~j (j^?l (jLjijjM . Lfcji*i3 
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6 uu±asx}\ CilgjjJI pI £ 9 yjb jUI 


(JLsjJI . Lj^Sj 4j jSJ.1 CjL_jf£p l^jlulu-o >ULc 

j I ^^j_UV I ^ I ^^-u_u Ij j_J 1 L-Lc. 15LlLl<-u ^-4-<-u 3 1^ t tilij 4 _l3_lJ I 

tjl \ t til <?tl (jj <a i >ij Lo i4_ulJj jl 3 jj^-<2_Lc ^j)j < mUSLII j! 

4_uiiH 4_tLojJI 3jLU ciJJj jL>olj - jj4- <-^ !1 CjLu^j Vc.^juuj (jy-Aj 

i(^Lujj 3JljJl£, ^U»j ..jl .. j! Mtrr.Ull jl JuJl>JL LiaJ 1 

. 4_uJ ljlXI cjI^UI t^u t cj l5LtLu.JI ^_<_ul c.<_>u j^ ^ 11 ( J_>>jj 

jj^e_uail 4 a CjLj tt lo 34 Ig r« 4 jujI ^>5Jlu-uI^VI ^jjLa-c Lai 
4 _j_ 2JJI JLojJI 3_}La £_a _}L>ol jl CjjjSLII j? J3jIjSLII dJUj 

Jl*J I j Llu.(J I LaJ, 1 I 3~^3 * OJ)^« 1 1 > < < 1 11 JLU_U^ I ^_3 Lj ^-a_<-uJ ^ ( ISLlLll-u) 

^ylll l^cl jjlj JuJL>J1 JLU_uI£I ^Lj fU . L3 jL_4J jlj Mllfltl 

ijjJb Jj jjit-uaJI ^.Ij. A 4-u-Jlj al^_a^>JI 4 j^ 1U j|ji.1 ^Lc. <L>.^j 
. L^jI j L^jLfoj-3j ^1 Mig~ Cjy** 4(jlj-li <L>.jJ (jjJJI 

Cj Lj LL^-u j_3J I j CjLjjjj^LII Lot . ^^_u LolJ I j JuJl>JI Jllui^I j ^4 Ct-iltVl Lot 
ijsi <U-a-ii>f tiili 

-ftc- jSLij 

JLS1*J,I Cijl^ I «iga «U| aL«i*JI 3 j^jsj>. 

JiVl tyk. 4jf ,ya jjLa Ier JjVl LgjLijj jVl J-^L (Jlnij L^ 

jl t_ it Mit jl ^ tVl ^ 1 .^Vl , ,.tl 3 _}Lo £j_a ^_a Ju9 

sLlL^sVI 3^ Mintl tiilj i3jl g i^ll (j-o i~'3~i~il lXS 4 jli^-itl 3_iLU 
.(^UJ! (jisjVl 3j_aUi ^l-^jVl ^U.l l t 

Oj Mi3ll tiilj ijj 5 Lai Ci-y'i't Ji^ L*ilj Jjlj (jj^3 jjl VI 

I j -A L^J (jrlll j^it^aJlj .. 3^g i^iill 3jU,l jjjs tilli cJj djlc.lajjl ,jji Laj 
.4_u1jlL)VI j I 4-jJjVl 3 jjLHI j^jt-uaJL Ci a t m" (J-L£sVI 
1_3V-»JI (jLajJI j^aj laLu^jVl 3j mi3II i~. jl i^i~ (jl Jl»jj 

I a^'Uf. I ^,111 i4jj| JlJI La^lILaj-jJijj Laj^-al^Jlj aUl I Jlj i^l^Jlj ^Ul 
* 4_ti^Vl JJ ~y- I liJJkj 4_CL>>L^4 U 4 ] l_4-4 4 -uLum^ 4_lIc. Lb 

(J-4- « JI tlLIi q-C. jl 4 j^jlIII jl 4 jjj^jJI 4j> m'i Lc tiJIi 

t ^ ^ ^ ^ ^j_c ^_j_j U_£ i4_JjVl jj 4- /-^ti 3 jLq qjq 4^^ 3o 1 

Lc jtU! j-t-a13 j .. 4_3JLc jl 4_»1 jla j_cj CjLiiifc_4 ^Lj^j^JI 


,1 


6 bU^aaJI CjIgjjJIg qLiiuUI 


^LLl_>iJI (-dJ j 1 2 \ ,^,-y ^ Jj . . ^Vl_JL^ 

L$jj oLd\ Clx-L>> 1 ^"1 4 -luojVI S^-iiuJLlI CjIj^c^ 4jL$_l1I 

Juu CjUUJ.1 Ciii „jj fU ..jjit-uaJI ciJJj (j-A Ljaj 1 <_j|jJ,l 

4jL^JJI (j ^ t*l t mUTll! i <z 1 IJ aUI ijy^ 4jIjla j I 4-oJLc. j I 4Jj_A^t-A Cu_iL£ £)l 

^pDjVl oj. mi 4 <<o3j jl (jLoj Jluj- JuJuu <_3Lia_Jj jJt_us ^1 

jjj-Laj LaI t^LU 4 j! jJ,! ji,l (Jiil-J <-«i C.o«jj . A .1 «^tl 

4 * ji UI b tiJJj CjjJl>. j_>LZ<j j . .. ^.Lp-Vl Ja_3j j! tj_tfuLi_c jl j_tI/L_c 
tj-4 CjLa-£1j»3 4_jL^JJI (jr ^ i_dJ3 41 j <^i^> .. 4 _jJLu_a 4_l>.jJ^_l>. 4_Laj I (jr ^ 

JJ2 )j ♦ 4 -l/Joj VI 3j. ,u 3 11 a Lb JlC. Lt-uJ 4 -JLlco 3 jJL-tfD £_a t3jULl 

CjLsLbs^M Cu-dajjuj t jJ^_ jj>JI J}-L>. CjLIaaJI &JJb Cjj a~< i »| 

(j£L*XI t-dJj ^ jJaVl oLi L^jLj/ 4 ^jl^1I 3jujl>JI 

aI_LlJI p2 tfrl—L lJIj CjI j 1 a f ■ ^j_A CjIjJJ 3jlC jllL>«J (jl JjJL! ^oA-lI 

Ci j a t ii Ijufc L^J Jj1\ jj3e_uai!j . 4 juLlLa CjIjjJ .. ^ Jl^J I j 

4JLl1c. jl 4 -JjI ^j_A ^2llu±a .}!j_a ^j- 4 L^jV 4jj_jIo]I 

4_uLl4j^j 4_uj_<_uj jj3c_<^d ^J! L^-<uuxl3j 4jjjI!lII lLUj . 

^L<J_^ . - j-JJ) ^ 1 ^j_4 4_J CJ^-L4J Lcj CjL3j-^ ^j- 4 ^'- Li -'-3^' La L-i-UlSZ-1 4jj_J^j 
.4_uJl*_U Cjlj_x^j3 ^1 J^ aLuJIj ^Jl^J! ( _ :r 3itJ 

4_jj_jLlI!j 4_ul JlLjVI j I 4_jJjV! jj3tu-sa]l ^j-c ^ysjjCu Jl£ 4jL^_lII 
JsaJLiaJlj 3 j!j^>J! ci>-l>. MiStl ^La^. I L^j jjJu *4_u3dj^I cjl£^til 

4-^La-a jl 3^LcJ La-a 3 j-3j j tdJiAj 

j I LlK ^ I Cj i 3 c-t-t-uTiSoj 4 4 _lL/-^> t Cj L oju3 ... 4 Lji^ j I LuJ^>. 

1 4 - i L ua V I L^UlLx Lu^-3j LK CjjjJu ^yll] I jj3r <^>U l^jju I j5Laj . Luj->- 
. 4Jjj5t3JLl jj ^ ^ 11 t 

:^JI 31_A_lJ! (.« mi r t i 4 4 _aLju jji **■ I (jl£^ Lob o~^3 

c 3 jm^ 3 jj_u L(jJl>. (3^-Ij . (J-J-S (j-A La£ 4Jjj^3_a-(4_uj_4_4jj) 4jjjIj-4jjLj 

(j_A 4_c j_a^e-a c_(-<-i.l>. JJ 11 4_l£ c-uJjIuj t />j /. /Ci 11 ^ 7 _<a_t_uj (^>*T 

: La-A 4^3 Ajl^r. J/CLuj ^jj 4 _jjv.CjL lL a a II 
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feoj^AoJI CilgjjJI pLcg yjo jUI 


Cilj CjI jl qC. j3l jjje_t-£»JI * Ltiu-UI 4_jliv|_} - I 

(j-« l£' 3^-^' Lr* J-^ (jr^J ^Lj ^ Ur ^\^ tALo 

CjIj_ljQ]I CjLUjlII tilij JllLa! (jjQ .. < Lu JajVI 3j, mi 3 It 4 i < m jHj £jL>JI ^1 

4jL^jJI . l£j^6 J-t-^l Cy* 2jL>JI JJUJUj 3 jljL_o]|j 4_JL*J1 4jjIj^>JI 
J^llII J^fcill (_yl^ Ltfaill 4- l . Lv lj IjjJt-US (jr LaJU 
j-uuJI ^jLu-^jLlII ^j13j-4jjLj jjjt-cs 

^jU* J-t-soI CjI j CjLlUjU CtJjSc Lo LtiuJ.1 4-L>»jL>» jjjr <^>ll Lc I -2 
CjL>.j^ Coo jjir i«Ml dJj (jj£ o j tj^.1 Jill £jL>JI ^j-o jl 1 j'a-U < h J-c*3 

^^j-jIj-^JI (_s^Liil mi f a ^jJIj tL^J ‘-jo. 1 »>^tl ^lilj t4jjL*JI 3jljoJI 
: jj-sr <^tl Cilj 4 JHaI 

CjL*_^_seJL1I-J_jJL>JL I l_u_(_ uljj-4_jjLLaJI cm tiljjJI 4 jjj?cIlII CiLalie-a 

1—J-tTu—La j_pju ^aJI 4_u J_*J,! CjIji^oJI (Jjt- 4 - 4 - 5 IcA Lu^j (jL£^ Ltj 
^ ,s~ss>'t ,,,<*, .. 4_jjU) l_^_Lc. Laj U^m j_A> L^jl_uj 

CjI 3 4_ijjuLA CjLaLxj (- < <nljj ^U3tL> V I JlA j)L^ (jlj 1 ^jlr. i_Lajl£ 

. L^ili U^-UI j-3.JJ Jj-aVl J-i^f (jSU J-i^sf 

. .(jcuLaoJ.! ^31 ^Iujuluj tJ-C ya Lili l_4^j 

. 3j 1 ^ 11 Lao*Ull <—J-i-ajj Jujoj (j_a (j^Lo ^jI-^I JJ Jfc>-^tl 3j3 <a 

(j-A L 4 IA jl t4^3tIU 4 _L>-L_u 4j^Jfc_as 

^ jt er^ l 53^ j>k u- 4 j? *^1^1a^ 1 4 

4_o^Lj * 3j^Jl_lLo 4 1 1jlI ^j-a Lu^_3j 4_ji^ 3jL^cail jl L^»L1,I 

J_cl_33]lj jjlaJI 3^LcL JJ^I^II cjLlC 3Jjj^Hi.1 jj3r <^>ll 

c.c^pJI cJilltitJ JCj . 4_JL*JI 3jlj^>JI CiLvjJ cr^ /<d jl *^^l ^jLitil (j\i 
CjLjjj^U J^Lj3 CjjJl>. JlIc 4 4 <I <^>tl jj3r <^>tl n 1 dLIj^j (^jLc ^ Jlj ^JjJtil 

jl 4_j_jLa CjIjLc L« 3jLc ^3ll 4^-5t3i,l 4ijL_uJI jI^IdVIj ^jjIjlII (j\j 
(J_iw| JlIj 4—t-uojVI 3j_C_3JI 4_3_j_cJtil CLj^Th-ixI.I .4jjIjl». 

1 mi m Ly 3il jjir u~t\\ ijjQ j-uSla I JlIj .^Llsaj ^’j-st3J,lj 4jjI_lII jJt\ ji^JI 

>CujL^UI (Ji<-4 1 4 JIJ 4JjLl!1 4_jJI_33jI ^-ol^JV I 4 J dLuk 

di-LA (jl ^ (jVI 4 jI :j)j ) 1 /^ Vil l Jj-3j j 
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6bU^aaJI CjIgjjJIg qIuuLII 


Cj_iL£" 1 ^ ^ ^ CjIjL^xc^jI £yz LtTu-g 4_ui£j_Jl jj^ ^j| ciJLli 

J lTl^—I 1 I 4—LSs-tfu-^O _} y>-^ ^_j ^ 1 s ^ ^- < -3JL.J 1 I Jufe (jSLIj * 4JL L_u 

L^jL^J Jjuj i4jjLj ^ 4 > m 3 ciiij (jl Jjjfc-4-O 

. 4JLjL_u 2UU. CujI^ £-« 4^-5cIlJLl j-5c-uaJl .itj-o Ju (j_« oi> 

jl 4Jj)j< nil (_^JJ 4lLu_uj t*l mij 4_tSJj jllLo C_<_jjI^_>JL^ 

4 A <\c- j-LdL>JI Jj!^33 LlAj .. 4_u^3 ^yz 4JL>.j_« \^\ t(_ y l£JI 

ij!^*} 4 i < m i LaL<u V cil! j (jl VI . 43jjj>JLi ^ 4 t m3 ' 

.4jjLlJI jj-st i^>tl 4_cljjf 

..4jjLlII jj_5t_^aJI (j-a (j^-C-J-J ^Lal Lu_u_3jl Ju>U Lob 
4 3j<if. 4 _u 3ajI 4 3lr,f {yz (_^3Gj t4_>jl^lj CxJjLJI 1 ^j4 :4 _jjL£j_j jyeuus 
jl ^ .^> <V1 ( j_a 4 jjSJLo j I tCjLta_pJllj CjIjLHI ^ 3,,, I c_x_j^pJI 4 _uJjLj 

.SjlulJ! JUlVI 3jU <^>J! 

3^ l 4_jj L^Tij c-<_j_i I 1 ^ j ^ ^Ltiuj . 4_u^3j_L) jjjzc-usj 

3j_ j_j I jl_^_uajLj Cxj^j t4_jJjI 4 -lLuI^->. 3jL^j-o (j-c dtj^Tu 4 cjIj1_3JI 
»3^ mi^II (J3<mVI 

(jl £-A i(j^ 3l3V a (j^-tijI (jJjL$-c*ajl (j-A (jl Min 1*31 La^jJ tciilj 
jj (j-c. Jljjlj j_aVl (j? ULL-a t 3^L*Jl£j . LjjLojI^ (jj^j ^ISj 1 (Jjljla 
L^ILuz-i^ CjIjL^_u^J! .. 3j-u^ 4_I^>. ^j_*3 nf j ^j_uj|jJI 

..SjlzJl^. siULlI! JLp. 


:5jLfi^l 

<tL>.j^O (^1 1 g~lJC~.l^jlSLoj iJjVl Cj|jlgl.otl tiilj (jiliill 

j^Laj t _ ? _A Lillj t _ r 5 

o crli^' u? 6^? Cxjl^ JU. (_£? (_,!£. iTj! jl^ i^it La 

1 (f> t^». ■,!CjJl^j (jl (jSL^J (j^Jo Cj jLj lLILl&J . 4jjLl1I jj ~>- <^\\ ^yQ c\_c.,y^syz 

. 11 \ 1^ J.CUTJ ^ys L^Tl! 1 IjlA 


3L< 


4jujI yc. jyC- 4_iLa_*JI cJJj ^33j ♦ d A h -?>- a ^J| 4_*_oJI 
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6uu ±*oJI C,l S jUI pI£ 9 ui)jUI 


^ > ^11 dill 1 ^ j 4 ^_1 j 4_ii^C .. CjLi^j>JI j I CjLjjjVI - I 

^jlaLiifcjVI jl (_£jlj»>Jt JJJlLII 4_jI ^Ixj^ 4<L>-jJlL 1,I 3jlj-5tl] 4 j5&_uj 
jJujj . ts~i U 3jUI Q.& cjLjjjj>. jl CjLjjjI jjJLUj 3jlj^>JI cjL>*jj 
. I g i <ta') C<<j i n<nl Ju9j ^jl^lll 
^j-ajLsdJll ^L^UI i/^ll t n<nl 1 gj*4 4jl aC. i n<nVI -2 

.^-IjILa^U 2LL12 ^_lC j!£| j I ^1 

j! ^U^UI JJ)^ «^U J-jLa-J 4 - iLaJt] 4 -Ll<_uJ Jill! -3 

^3 £-<±s* 33 Sk> 3jl^ <^i!l ijja 3jl£.1 i^Ti 11 cjIjUlI! cjLcli^ jl>J 1_Laj 41jJl>«j 
*j->- <j-«jl *ji-T 0-^ 3jl^3j-j 11! cjLjjSJL! J-313 

Cj'jj 1 i ILj 1 ^ i M ci \ CjLcLUJI » ) clajjl ^)L» cilI3 ^uj j .. j^T j->. ^1 

*^l O* L® ^ s*j«"Ti er^l 

. .BjL^a-saJI jl ^Ji J « < mIIj JjLlujjJ! ! ciJJIjj .«jj)l ntl -4 

Lu^ij jjJLpj t! ^ J 4_aj^La Jl>.jj 4jjI_lJI jj^txcaJ! (jjLjlI.! ^ < 4 

^.Li_bj tlpLa-t! qs> ») (jl ^-L t _4J . 4 j>.jj ^j-uij 

£)l il .«4_<la*j £-a Jl>-IjIj Lc Ij^ll jl>.V! (jiajLjJ! q I 1_4^ 2Jl>.!j 

4^j)l,„n CjLs^LjlI! i_lQj .(jjUil (_>£3JU eiJjl < <i 3 Jl>.j LiJLafcj 4_3 ^j ciJLab 
♦ 4 3h->iU 3jL^_uaiI ^^yjjj^elJ! jjJLlil 3j_Al_ti 

-a .1 ,^\\ jlj^V! (j\j jli! Jj-o 1_4j! J Jl>- tiJJj jjlpJ! 4 _jJLc£. ^Lul 

j_Ll i)^L*Jsl dUj-<ajLa]l jl^IoV! <jru j-cjjjJ_u ^li! (j^L*Js! cilij 

^Lal ^♦ j>j)! ft f 1 jl (^j^LJ! Jj^ mmII jl>. L^j 

I-jj-SLi-a CxJj^j ^ JT li! J£.L33 j 3j!j^>J! 4j>«jJ JojjlA 

J-UUJJ J^.L333 JiJjfcj ^<u c r ugp]l fU £j -a J- UU JJ 4 JjL_uJ! JlJj_uJ! 

L^jVj_>oj (jjLaJL! ^j- 4 3J_<_u_L_u ^Iuj c-4-l^lj j 1 j-gTu-uLi j 4c__<_j£^lJI 

. 4_4_aJ Utli I 4 _lLl^J I 

.. aj £</>', a (jr^3 0*^*) ^>J-<-4Jl£~ 3 jLc. U^LUa Jl>.IjIj 

JlIwLIJj .. J_cLll_j cjIjj) 1 1 II c.<-£jJ! cj!j I Jljjj .. ±j-3 3jL^_u^J! I Jl_uj 

(jjS l a .. ^l>->Ll]! Ciljlj < <ii4 ^ja-ujU Lo CjIjjJLJ! (j-a 3jjut-a 4_t £.jj 

♦ »^_u>JIj LllC cIa-UjjjV! I JlA ..C-t-Uj^JVI ^-a-t-gj L^_La 4_t£.jj^_aVI Jjl 

J^. 1 3"m t jjJLlil ^jjutil I JlA Ji jju 4 li-UALa 4 j lll^ ^JlII Cj Jlj^j 
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Jjat LpL*-M ij-* j 0 U»/4 .. jjlu 4-t£. (^jJI JjL-o]I j_a 

<jj! jJJI J^jL>J-I J_A Jj-jlj j ...dtajjILuJI JlLa 1 j » > «i 

•• llxSjfcj ^ LglnjL-u <j-a Jjal 4-^.^j u U ♦ j4 JjL-JI j-a J^L^j-OjJ^. 

3jjJLui,l ojL*i,l 4_u_uJ !j_u (j-^Lu ^ 4jj1j-aIu-uVI <> j-4> j_a 

3j 1 ^ ^ 11 o^tj-uslj dll^ul jus (j j_jj>J! <jV tiJJj .. jLjjJ <✓>!! ^j_c 

tC.I— i_lJV 1 (jj_*_c 4 -L<-u_L<-uJI J^T ^To- I _vSLaj . j nj tl < ^1^.1 
4-jjl^ o 1 i <dj 3jtj->J! lLsj_j_A £_a 3j, g"i i Ma tjj )\ Ct 11 fu 

. «L>»jJlLa (jj£l CjLL^ 3 i Mil Mill tiJJj £)jL*_A ^j-g J£jj . J^.L3lII 

3j1^ «^>I I J> j-a j ..3jl^ <,ot l 3jjjJ ^-A j^LlJl O-^ciL^^ (-dllAj 
3JUJI 4>Jufe VI .^ J)J < n'lC .UIj JuJl>JI 4_j 3 Ji.Ju C - t - ^J Cjlli 4-L u ca CjIjjAj 

..3^jj_jJI J_cL3lII 3jjIj «~<m1 tiJllA Ct i »mI^ 1 1^3 iL-u j-jUj 

C-<-l>.jVI (jJ jla (jL^ I Sjj^JLlLa 3JL>- ^ya CjVj_>o tiJLufc 

4_J L_3Jl3fcJJ 3j_L^_A 4 _UCjL 3^D JSJj 4 }L!La jJ-UjJ-^JI ^jJULA ^1 

31 < m! i u\ u a 1 nj L« oj^ l£j^ $ <<-^11 jj-LuJ' !^£i fiLL>.L3J,l cjIj-jJL1]I llUj .. jl>*V! 

JpaljUU (j-^1 ♦ aII CjIjLu JiJI Juyj t3jL>.lj 3 jIjj>. CjLvj^ JlIc. ^3j) 4 

4 L*-c Jj-4^ L^jI (^1 C-4-u^-uJ I j jjJ.1 j 4_u_uLjj_lJI l_AjjJ_u 

j_slJiJI 4 J-c^LuTJI I j_a ^lL^LJI q _a t 34yll 

t 3j^lj SjJtu-o ^ L^x^aj j_a o' 6^-^ ^ er^'j 6-^^*' u^ 1 cth* 

•‘eWi ^ 

LaJL lC. 4j»j jU!I dlVLsJ! 4j| (JjLjJ! J I ..I I n~tl ^ys Liiaj! (Jjj ! jSLliJ 
ly.!JJJ y Lk3.m (jrli (JSLauJIj diiyLlI (jru Jc-Lalll J-I^SJ 

iy.y L«j>.m ijJ> j_jip La£. LoL«j i rth’Wj (jjLus dll j 3j_p.V I 

4jjL*JI i_3jjJkll ^jLlII t_ijjjJlII jjb tiJIj ..^j^l 

3jL^_t^aJI jl La^>*LaJLl «Lls3j-AJ! ^jj «L* ^oJ^aV! ^jl t, t A 

i^t-1. .ill !^\ CjJtSjil ^liLo (Jillj • -(J-* <-n*>» L^jlSLo (_y3j LiacJjJij Jj-pj 
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fcojAaoJI CiIsjUI pLc 9 ui) jUI 


• •! jlj! ^L_aL£^ J^L£jl V Llaj ..l ^_i_L^JL i ju^nil q^SLu -u La Jl_Lc. 

:I ^Lal LLcuAjI J_>o 4_JL>JI ^JlA 

CxJj^Tl^ J_>Jj_a (j^i ♦ j CjIJlj Jl 3 djl£ djL^u-saJI :L^Jjl 

♦ (>-lLa.La] I ^i3 U£ jfi jiLdl L*_I, I dlj^ll 

J_taL-tuJI iZ>lsz£ ciJLI j Juu 3jL^aJI £)? : L^_uIj 

cjV^cZJI ciAjl^ dli. 3^^.LLll 4JL>.l^_a I S^SLJLl 4_L>.l^_a ^j_a^»olL<_aJLl^ 

4_j_S_u-o jl!fl£ (J^LdlJI ^"1 Mil mi t Bj^ j JLl »1 <>>r VI :4_t^^L>Jl 

jl dilj^LJI J L1_3 j <-LUj ♦ (jjSUI ^L^ill j-5tu-aJI 

3j_aLL lLULjj jj-LljJ' jiLi-U {j-A cjLuLlLa (J^>* *jl».qJlI ^j-a oLaLLaj 

L' U£ . ^-iL*J! c_t_ujll]l ^yjJI J_al jjlII <-dJj 

.. 3 j-U^ 1 (J_a|^C dJ L_A 

4Jl_>. ljjL>o 4j4< 11*1 (jl La ji tJ.jual 12UU* LaT 

gOj)~ miU jjJz-uz £_a (J^LallJLj 3j 1 ^ ^ I' jj L>~ J^.|j_a L^_lS j3G3 JlS 

£_3j^j Lc JlIa. 4_JL>JI (jJJj QiL^jlj 3j 1 ^ ^ H jf La^-U.1 4_La Jl>»IjI<j ^jJI 
^ ^ <<-Vm La J_lA. tjjixl! jjJ_u 4jI Jl-lj ^ a > n j Lx_4 j^Lj 3jl ^ t/MI CjL>.j^ 

. 4 _lL uo ! 3aLo 

jjJr <«M 4_jj£JLl o^Lai Jl^Haj CjJutJ ^jJI J-jlolJI (j! JufeLtaJLlj 

4_t*o^L>«JI ..3 jjL>JL! £j-a jj) \ m u^' J’j- 1 Lr^J 4eLajL>JI 

LLc 4^>«jLLII jjJr uMI 14 U 1*1 V ^ jl 4 jj) mi< a 3jL^_uaJI £)! 

^JLla . (4_l^ ^ VI L-ct-uJ La j_A : 4 -LLl^-A Ijjj?c -us ^-a-uj j 

£~a 4_JLlj l^>» 3 jL^_us (J-C-LoILj l Min dujjjjJI jjJt-uD dJLLi <_^Lc 

. 4 3h-V <a dljL^aJ lLL_>JLj j 3jLg_uaJt jj_Lu ( j-a dJLJI £j_cj! Lot 
i?L>oL L^m 111 a i j-A 4jj1 ^ CjL^jJl3JlI £j-a dJJ!i 4JlLcVI jjj 
Cf^ 3J3-L5 La L$_Laj (JSLtluJj , ,.tl j_L3 La I ^ z ^a ,,. 

Lr k. Jijl La 4 jL>» a I r m ^j-a 4JLtis ^La^l ijr Lc. 4J_Ll jJLa CjI 3jUH 
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6^u^aoJI CilgjjJIg qIuuLII 




^y-Tcv. t(—4_t_<_ul j CjLuZ jh Cj-^3 a ..A;t Cjjj^Jb C.<jvLl1I 

3j— lTl^ 4JIL0I tiJJjJ . L^jI j U^UI ^j-uL-uI £_c 4_jjljILo ^_tc j J-uJ 



JlSj ^la/ «■ ^1 L^Ju9 4-allkU CjIjL^j-^JI ■ Ul-^.t 4j?e_pj 

^ jr 3 (j-Ttrth V a UoL CjVUJI tilij 


: . £)! J_L^ * I_£_j_ 3 jjJLilil CjLjI Jl_jj S J 1 «>^tl j^Iaj Lj Jo. cillj ^jl£^ 


J^Lj-Ld jj- 4 t> ^ .11"> (jrj-J t—>1 < 11 n jl < till <_3 Jl3_(J 

. L$_l 3 4_L>» I jJJo 


. .jol cl<Jjo I Jufcj . .. 1 JoIj-o ^Jluj (jy Jt LpL^ 4 Jjl3j jl 1 ^Ktj 

^ UoUl jl Vji ^pll o^UI L° 3jLt^ 

CjLjJo ^aju ^lc. L^jLo^j C-<J-ua ^pioj V L^jT 4 4_uLa V (j jl_*_a 

JlIc 1 Mln L^V 44 _uL« ^ J^-lj-a £pLlU dJJj aU! 

<^-3jj^_JI J^J_a Jjja ^jVI 3jtjoJI Lt a> diij-44_jjLc 3jljo CjIojj 
3jjIIqILI,I cjLjjSJLI >-dJ r J .3 jjLIsILU cjLj^LU 4.Lll<Jo cjL_a^( jr L^. 
j!j_a j| / jl ^ <VI 4l^ mi j!j_a Lai Lpl . 4 _JLl 3j!jo CjIojJ JulC. Jo I jjO £)l 

4_jjLj (jjLua u a t »n 4_jJjVl 4_uL^^LII ^jUJll dJJj t4 ♦^iUIL 4jjL* 

'1 c. I (jlj JljV 4^LjL_u LfcJuu jj-Lpj j| (j3^33 il iJ-u^VI 

..3jIj->JIj «3jL^_t-iai] ^l<^VI JjLjJI 4-lL. l_^_4 * j: \ L~t l 4 jLjSL« 4 11 ti i 

^LULj «»4 i I c. C_<_jL^ Lax. L^jLx-jJ Cu_tiiAitjl Jl^ LJojI 
«. L~, 11 j| jJ,L 4-ilc. £)jL*_A jl 4_uLa t3l <a L_SjjJaJI 

^PaLiiejLj t^U {j-a 4_uLa^LII jl 4 jjLlII ^jIaJ,! 4<-dJj CjJls*J 


. 3jl,Un jljJLl ( _ T b 4 3j I1 CjL>-jJ 


J^Ij_« (jy .j J_t^l_£ j_2w ^ 4_j| JL>JLl lj_A J^JU L^-«j 


[CaVjLtAt-^l^r, Jl3]j .4_auLnil Sjl^aJI <^>1 


4^1^1^010 


Laj_$_Cj **)\-juLjua JljLa L^jLal JiitIu_ol j! I ^ A L>^J 

La^ U£ 4^u>uiJ J^Vl 4 jjL]| o-iUI oj^ ^1 ^jVl 20 ^.jWi 
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&aJ^A0JI ClI^JjJI Pl£ 9 yjO jUI 


La 3j!j^>J! LfcJuu jj 4I 3jL^_uaJI 4JL>.^_a Jlj 

4_uLI,I j| 4 jjL*JIj 3jj)i fi 11 j 4 JjL_oJI jI^IdV! 4JL>.j-a (* 600-800 
^ 400-600 J-5C-J (jj-JJ L^-jLtlal 3 V )\ 3jlj^>JI j a~ t n~ «c-<uLv LiJLv 
4_Lvj-I > ' ^ a nil 4_Lvj_a . jLiJIj CjIjjJLJI £j\j CjjL5t_j^ 

jLiilj t4_uU,l JJUJJj cjIj^LJI (jru (jj !jj er“-^ i-tll3 i^LuLoj^J! 

i4-jjjIIL>JI 4JL>.jJ,I eJJt (_y^ 100 ^1 400 (jjs 3 jIjj>. dsL>.j.J Jj£. ^ 3 wt I ^SLU 

4 j i i llj 4 j 3 j" M 4_uLaj_>J! (J-JL>J.! JL3 3jl g /.-iTI j^Iaj (Ja-lj^a £ya 

idilj^ljj (jjL«JS (j-o 4 _cjj£!3 3.'"' 4juji!j clslj-iiu 3j-jl I^i" 1' .il_jJ,Li 
tiilj .. LaLaj SJljJls. jjjLxj: L^j J j J~I t H~ JU3 L)J^-Z jl Jl>*33 l-tfjf 

CjjVjjj (j a i n_i La K«~°l i4jjl £ i^ill |_Ja»ljJ,l Juu La di!j_iju a , n~ CjIj-ulIII 

. (SjL^lssJI j^iaj J (i l l ( n~ JJljJ La£) 



«**»0 

*«U yicsij* 
ijMi jjM s^V >i>i a 


(_^3 V 4 31" ->J.lj SjJuLLU jj^mi (jJj£3 ah»ll j_l^1_L*JI 

j? j| L«j>.m Cj|jj£La (jjs ’/99 j_aal_Lc. 4-ul_aJ 

'* 1 n tl 3 i i. T J, 1 0 t (4_>.J)^_I JlJjJI^) A1 ^_ill 1 J t as 11 infl 

j-Aj i-Gore l_J a I Mantle (jlsjVI t~1 Jo a 4 3l-w a . ^5 alj-u 4 j 
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6s-uAAjoJI CilgjjJIg qLuuuUI 


4_j_ 3 tiJJj QjjJI J-J-^3 44_blliSLII tc__<_x£^jJI Jl3ju3 

^-usIJjlII lLUj jUoLi *j 4<Lt^L>> 1 (j 4 ^^ * 4-aIj 4j^t_j 4 _oJlL>iJ,I jo^LulJI 

4-l<-o-UjJ 1 fiLuLaltll ^-usLulIIj . £)_iL*Jll (jj ^ u 1 $ i^rn ) £-c 

^^j) j mi tLSUIj ^j) j mi i r,LUj Jlj Jlj>JIj ^j_l.LI.V1j OJ)^« J ' j < ntlj 

(J,t 3 J 4_jl_U J- J l T lJ L^Cj^JSe-0 l_L*J I 4-U2J Lc I . ^^-U-U Ljj_J IJ 

. L^m CjLjJ£ (j_4 ‘^>34 '/ I 4—H-gj 
3j!j->J lj t lo ♦ I.M' l—Sj^-Lb C. O OJ 4 L » - L 4 JV j^dLulJI dJJj !j I 4_t^ 4*1 Ml V 1-4-4 
4aj5La 4 L^Jaju Jiwl Jujj 4 1 g <>nn jLstluj L^Jaju j_4 J-cLalij 4 ^G_lIL*JI 
jJLc. t ^ ,>s♦ > / a Ah4. /\-a v t»-« a 4jjL^_L£2JI CjI li 3 Jl3jl4J Oj-xj^, CjLi£^_4 

(jl La£ . 4-uzJibzlA jL^_4-sajl <L>.j.i j 5 jtlj 4 to mi jILo L^-t-o.AJj 

j I a »>» A ^ CjL>.jJ 4_Lj1 < ii 11 4_jJL>. w 3 m CjL^jJ. 1 cilia 

.SjLla jl 4jjl_c CjL^j-4 ( 2> c Sjlafi. 44 j^Lc 

1 mU>« j L^jjJs3 C.OQJ L^UI LulI 1 jL>ol (jl tiJLJj ^-Lx-4 

CjI j ^ 4 iSjLj-LaJI ^_lC CjLtfT jl\ LcL3 .SjLjIa djLilo ^_lC CjL^_4 

. 4j^j_ 4 c_aJ! ^jyic, 4 _JLc jL^_4^sjI 4j>.j_} 

(j-4 */99 l-La Jl_j_4_uL^T 4 ♦ j mi jjVI 4 flh-V aj SjJjlLo 

, 4jjS TJ LI CjL^J-U £j-4_5E-4 

^j_4^e_4 ^j_a '/> 75 -35 4-l<-u-U ( jj<LlLl4-4J1 Jl-u-u^I ^jIj ^JlLa ^-uia-oL^. 

.3jLkJ! j^oL^JLl 

(*/20 (J^-) JuJl>JI Jj t n^i (/25^IL>.) Jluj^I JlLc 4jJlcI^ (jj-Aj 

j j mi^I (*/.20 ^JL>.) j mi IL5LII jj < n^l (*/45 j . a-j j. »r 111 jj < >i^j 

CjL^JlI ^^4J5C-4 ^j-4 / I 2 (jy^-) ^ ^Ll-u LjI Jj Ml^l fU (/ 1 6 ^ylbw) 

V J j I nL^Vl ciJU-J ^jLj LlA (jLuJI ^yC. Lr^J (3jLk]| 

. c. l-4->-l-4 4- t -4 T cae-4j 3Jl>.IjIl4 

jlitjj CuJ^5JIJ OJJL^J J cP-* (jr4^ cjL^> 11 La lj 

.. UkUI CjLjjSLa jj-4 / I ^ j ( - * JlJ^J Vj 4^3^5111 Jl-L4.u^I ^Lll 

4jJl£.L3JI JlujjI^VI (j-4 j! J^cjj LtgeJjJu^j^ i^U Jbj_u l_4ju£,j 

. . Cj 15LjJ_4_o]I ^j^ljL4 JsaJLiaJlj 3jljJ>Jl ^j-4 
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o^i^aoJI Cil 9 jill plc 9 oijUI 


\ i L_ljl_!I £_a J. t f n ^ K mi ^ (J_ajJ 1 ) Q^£LlLu_oJ 1 ^ < ^'ir _}!_>*_)! L^_il 

..(j-m,l£T JSLi UaJ ^>.Vl 

tiiAjV lilAj! . .jjjSLII 4_lajjl ^ya *-l!I j (j^£LiL_uJI jj < l (jl 

(JL±J>. Cj- 3L£ Vj i(jjL»-o i_dl_L& CjJL£ Loj .. IjJtiS ji LjjjtjO ilajj-j ilsLij 
ul\ 4«jjU1I ^ 4JjjS[3j (jjLuJi! sLij (jl <j*l LuSLoj JLs. 4 jI 

: cr jk 


.Lp-u. - ti jjuj.! -2 

.<J^fcjJ! d)LiLa£. La -3 

. .1*1 ,.-,V I g a dil (JjVI jJ-Lsail 

4_Lc. j j j«~ I I LuLiA.^ Lj^jjj j? Ij_l ale. (jl jliV 0Ji*il oi 

(j^SLiLujJlj i £jja ^3j!^£LJ! (jJjL a jl"ta3 .. (j^jLib 

..bllj (3 I 2 (j-l-scjj^Vlj JjJLsJ! (j^a Ca-uLa^l (jJjusj (2 I (JJ/) 

lijJLao jJ> (j-SJj ..(jLaj_ll jl jjLSU.1 j_ii3 La^js j_L*lij V <Gj1j i. < i n't lLLIjj 
(jJjlU jas-T J is^’ic. (jjs 3j3 Jjcjs J t<~i >t~ jys 3j3 L^.13 Jaso diVL>. 

(j^_iLib jjjt'll jjSLaJ 3_iL^JJl t _ r 3 l^jSDj i_3j^JbJ! 4_ub jjuJu (jjd 

aLias jLJJIj .. I <1 tVi > a Lj-Ujb “AjJjjs aGLjjji j! 43ljj (j_j£) (jl JLiV (jJjiJLl (jl 
J aLj_jt_j_i_Ia (J^al^-C. jJ-abj <LaujL»ILa 4 t\i*~i 3dLa ^ (jJmXI (jl 

. j-aa-aj CajL) jaUijj dJLajs ^Liaj^ >. L^Jj i>i c, 

. .^_u£Li 4 jL 11 jjl^tlb V j*£_il| Ct^ 1 * 03^3^ (^^3 ^-c^LulII jjjs c_3j-C, La * 
Sjljja (_yJJ J-uaj j«u (j-oj i(jdL»JLl (j_j£2 j_lssLl»JI dLsuL j * 

oLijiIjJlJ I (3 »^ « J (j^. L&j-LjlAJJ I i_3jjjJI (jL^ljU (jSLal i(jjL*js 2400 
< i I I" ^a-LaJk-a . 4_LLi_a-i 5L H I ^ I i_>- o I £ ‘ ^j " ^aJ 4_uLj_LoJ1j 4 _jj 3-LJ1 I Q «^l^^ 
(J^ i~i (_5-Lc. L a -a-^ L a (j>i< t ! I j j zs^- i.—1 tl aLb ( _ r 3 Jj-Jij (jdL*J,l 

(Jj .. L^iLc.^3 J^ir I^i!l u^C- (jSLaJ (jdLail liilj aLuiljJiJ 
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feojAaoJI CilgjjJIg qLuuuUI 


. 4_jjJulU t- «i CjUUJI cillli ,q_aVIj 

:U4I 4$£i 

3jLo (Jl 1 ^JiitIu_uJ LjjvjJ^_l>iJ 1 oi 

..^LUl ^j.4 

0_j_3t_s 3 j_li£ 4-l<-uJj SJfsjl 3_iLl,l ^Jju ^_jJl*-o jl£j 4-4-1^^ 

^ jSlsz-j Ju9j t4_3tJ^_4 4jjLuaHsl 3jj_uaj 1_^_L4 j! 

4^U*Vt ^>.Vl o^U! ^ f Ul! ^jud! jl^J! ^1 ^LbVL, f Lkl! 

Ijl^J 4l*UJ1 

Metallic 4jjl3 (jjLjla lg4j< n3~ (jSLxj 4 jj1 4_uJl*JJ 

(J^M-jlJIj a «>> A tlj c^-A jJlj ^^LseJJI cli_jj_Ilj JljJl^JI JlLa 

CjI 3 Non-Metallic 4_jj_L^ V (jjL*-* oj^ jl *jJ! "& >< 1 ^ ntlj j-)J 

C.<-Jjl— lJIj t~<l A , A tl^ (jUjLSJjJ c.<-jj— l£J 1^ ^_oj_>JI ^JlLc a i \1 4-4-t^ 

^Il 4 I ^ JiitlL-uJ I^-C j^jyK.) Jl 3 £t_JI - - it 1 1 ii 1 > «<^1^ ^1 • ‘ 

a j A j C ( j_c j_uSL!l 4^j-*-c t ^ CjUUJIj ^jLjJLI tiJJj ^j-C, Oj?c_JI ^jl 

<U» t^tlj 3jlj->JI CjL>.j^ JlLc t l_AJ^>.^] 4_4a^lil (—SjjJaJlj (jjLm cillj 

11 ■ / ,.j a-uL-4-^LI' cjLJL^jkJI ^ cllSj 3jljL_uJI 

jl 4_pJI CjLoISJI JoLiuJj 4 jJlc.L2JIj Jl^u^LjJI 

.cjUUJI ojla ^-^ T (j ^yHil (j_4 Laj_j£j uL>Lii_JI 

.(U>m) BjLg-uaJI ^j_4 4 _jj JjlU CjUL>JI LlA L(_4_^jj 
a _L ua jV1 3j Mitftl J. o-uj\ jl>.jj ^jJI JjLoJI ciJLIi 3jl $ <^>tl jl L^liL^ 

^1 4_jJ^Vl 3jLU JjLJI I jla j-llu j ■ t-s♦ 4 _JLc. 
ciJ! j L-JL-aJj 3 j^_j_ 3 tjj_5e_uaJI 4 3UI ^l<^v (jj^3 

L^UL^l i4_jjl_Lll jj*>- >11 < a_£jj_»J.I jj r»-.11 ciJJj 1 ^»r ^Iuj JjLoJI 

jj 4- (x-. tl (jJJj (~,j3j cJjLJIj CujIjjjjJ!j c.t-ul^>JI jjJz-uz 

JiLc 4_3JLL>«J.I 4 _j_jLj_4-x^JI CjLJ_ 4-*JI jl ^LjJI jl jLLa-cVI 4 ^imiIjj 4jjLlII 

J j < <i^l a U> ««.lj ^ jl j->JI Cj*-zr i n^VLj jL^Oil 

4 j i «^»VI L^U! (j-3 (J 33 n jj-sr t^U <>JlA t jj>JL 
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&aJ^A0JI ClI^JjJI Pl£ 9 yjO jUI 


Lr l-*jJl I 4 _lj jj) •>■ 4 _Ti.u£ ^J_C < i-uujuJ lL) Lib 4 JLlA 

(J_al jaJI ^ 4_uy_ujJlj 4 jjLl 1I ^yyuj Ju9j t L^jJI (JLf-aJL-saJlj 

14-j-jL- l.^-lSLII J_jJL>JL! jl jl cjL>.jj £*L3jjI JfL« 43h4JLI 

^L>.yi (JlLa 4 JjjtcILII jj ciJlj ^Jj 0 J 1 A 

♦ O-t-u-tTuJ jljJijVlj 

4_uy_uj 4jjLj CxjI£ *1 j_<_u L&I^-j ^yJI jj "*■ »-^tl | BjL^x-aJI 

1 ^ i ♦ "( I Mj (_y.II CjUUJIj . 4 > 11 3*i jJI (_ r 3 <ykj * ^J-selLa J' 

4_uL*jj *4 yx^i_L*JI (j-* BjLlC U^UI 0 JlAj (jL_ujVI 

3jL^_LsaJI 3jyvyl,l ytc^LLuJI ^ys^se-a (j_« /99 4-u.u-b Jy.y ^a-aLutJI 0 jufc 
j mi ILSJl t^j) j 1 11 l?f,m tJujL>JI t^yuJL^M i till t^j-ye^.uSt'VI 

CjLj^SLa yo /I j-u^Ll»JI 4_l3j j 4 Lj^-lII / j N J »-^tl 

4-jjl 4^1 ^_usl_L*JI (j_a CjL l 4^ (jl (jSLxJ 3jl^ /^>!l (j-AJ 

. 4_uVI Jij-LaJI ^Jl^Lj L$j Jl>.jj (_yJl 

:5jLfc*lf ** >UI JUUtt - I 

^y3 (jjlxll ^yaju (j|j3 4 jjLlII jj **■ «>^tl 4 j^SLo 3jL^_uaJI ' ^ JlIc. 

(J 3 n (_yj| <_yk 4 (jjL*J,l (jLs 3_}Lcj »jj)i utl 3 j^L J lI 4JL>.jJ,I cilij 
t4_J_jIiL>Jl j-uGj C—JL-allil J ^ 3j_0^ CjLl4^J <jj VjI 

cyl Tu -L y Ulj CujLulVlj CujLaj^SLlI 3j£LJLl (j^UJ .1 o'jjl 

1 4jJ 4yt_uj 4 Uj^H CjI 3 > n <>JlA Jl>.jj JlSj 

.4_olZL>Jll 4-u^jVl CjI£j^>J! g> U, Jj < 1 ^ U A ,':,a 

Hydrothermal Solutions: 4^UI UlU JJUAt -2 
IjjSLo «lSjLjJ! «L 2 jjJaJL 3jlgjjjs i 1 1 (j! jju 

3 t >1 £jja 1 ^ * Loj 2 Uj,LLJ 1 JJ 1 * »^tl £jjz a n h -^. t I 

SjLilaJI jljJil dU.1 jLaj 4 jIjIo.V SJjjjji 3JL>. ( _ t 3 (J-lij w 3 ■" 11 

(jH-II j- 1 ^ 3 1 i«tlj jIjJ,! ^a-a-Ti 3j~U JjLjJI djyi ! juk volatiles 
Zjlgi^ll (jja (j^l is )tlj (jjL*jjll yi-LAjSLlI fjjs (Ji-j3 

jlLs J-j|j) t ,111 tfjuk ^ Ij-Iijj i^jVl l^l-vlj^a ^ 
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6i.i j a. Bn , 11 uljjjJlj (jLujjUl 


.<t l .U i.M lj Sjlj^J! ojukj .2LO.LJI 4-uUI JJUJ.L 

jjliJ!J jjJLSJI jU Jla 3 jj^l SjLkJt jlj^l J f m a-aL^yb 

jljJLl Ij^a oj j t ^ ol j c*C <_ r lc. J-C-LjU i^JI Jj 1 .1*^1 (jyjljJ 

Csr JLc.T 2UL^LJi JJUJU ^ *LSfj .4j)lh}UIj 2b^Li]| Sbljdl 

(J-t^o-J L^_j|_£ L$j j-4-> ^Illl jj < tlj CjI 

^>4- <V 4j?c_uj L^J 2LjIjJ,I -il jJJ J_a^- 1 a *^tv«, V J^-Lsl-La 

4jj1 > <-^T<4' t- 1 1 nljj 4jj£La c «< <Uj_a^>«-U _i!ji.1 ^jlh i_ii] jJ 11 ts~>j 

. 4jj!jl>JI 4_uLi,l (_ 11 nlj^JI j I 4 jjIjj>JI 4_uUt! (jjLlXIj ^ a < n~ t4_aL& 
J^L>JLl 4 j>.j_} (_ nii'v 4 j^Lj < ti^l 4 _ul j_Lll oJl it C< a < <i4 Ju9j 

: cilLL^ t4_i3 Cxjj^j ^jJ! ^j-a- * Jlj 4_La Ci u (^jJI 

jjl£ j (^500-300) Hydrothermal Deposits 3jlj^>JI SLJL^. c-^l jj-? 

^Liw) C^jLaIj_<LIjJI Jli_a <j.il-*_d ^ U »~j I ^ U mi (j_a 3 Jljju JjLa^-lj 

CujLal^L>.) CuJI^Tu-ul£LIIJ (^jjJljJjJ,! ^L>.) OjD Jlj_jJjJlIj ((^ < n < > nil 

. CxJjL>Jtj jLjUJIj (^jJu-saJiIt 
300-200) Mesothermal Deposits 3jlj^>JI 4 U <<>jILa c_^u 1 jj-<_j 
(^ j-oLsfcJJI ^L>.) Cx .j LjiHiLI 1 ^jL*_c ^ ts & a t»>,,, j",& ^ r Ij . t>. "j" ^ 

.(^L^jJ! fU>) LuJUJIj f U.) 

c-ct-ulJ 4 nilj Epithermal Deposits 3jlj^>JI a ,^A^- c, ( „| 

iU«i^ Ct> j (a 200-100) 4_JLl Cjl!i I^yz d<J^J 

jL_u_uJI (jJuLd 1 £~t l^i a 1 1 11 (j- 0 4_u^_3 ^ \ ^J- L L(Ja ^ <;r,j 3 V (<a 

«((j^-^-LuVI ^l^*) C-t-u-LLt-uJ Ij (jJijJ! ^l^*) 

•.Replacement Deposits -4 

^yicl L^£j_>o JlIc 4jjIj^>JI 4_uUI I j? 3jl^<^>U 
J^IaO 4_JL^JJ ^JlA (JlLo ^-a j^LscHj 

4 < ti a^LUj djjUJLl jj 4- /-^ tl ^JlA ^_a 4-Luua CjljJih j j r ic ^jTl>o i JjJL>Jl! 

. 4jjL-saILal Cjl-LaSLi CjljJLiJI <>JlA c > > L$_uIxjj 

tlLjJlj 1 1 (J^La 4 _jJ^_j>.VI c_<_<_ul jjJLj c_<-t-ul^^Jl £jt_& ^-a-t-uj^ 
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&OjAA0lII ClISjUl Pl£ 9 ui)jUI 


Spring and gases Deposits £jf -4 

(jl Juu j i4_L>.LtjJl 4_uli,l JJUJLlJ 3jL^aJI jjL>~ t 3j_p*Vl 

CjLlaSo t. 11 ujH JlS 4jj 1 i/Vf^yi CjLaUJIj jjJt-uaJI 

2>jLj_LaJl jljJLlj diljLiJl SjLlC. jijSL ^ojUXI 

cjljlill ^ J^UlS o? ..*UI 2L5|jJ! o!>U! 

S 4_jj-£La ^jL>J! L^j 4_^_j_>Jll jj tl jl \ <>>• \ 
tCu-jljJ) \ 3 f Ij 4jLjJ_ILllj £)_iL*_A JiLc (.- I J i (I^-IlJLj 

i m i^\ cjIjIaJL 4J ^-qsx-a ^pLaJll $jla IjI Lol 

JsaJuiaJI 4-uJulI.I CjLjSHI (jLs 4 £j\£"Ij^JI jLstAjI 

jJLaj CuJj-aSLII JlLc 4_A^ <Jj-»- <- «> t^IuJ jLA-ae T u (j I C1 <-l1j 

.dLjjJI (ojVL^J!) lO ^ 1 ^ ^ ^JLUj LLj-aVI 

^-J-il—LJ 4 -LlA (_p2>jV! Ll mi ^Jl 4 Jrt mU JJL>JLI Jl 3^ Ij-p-lj 
4 _j_j JljlJ.1 cjLj j-SLU 1 1 nj^ij a <r»L , ,,tl ^LJLLj 1 jJlc.j j I 3jL>. 

£_a CjI Jlujj-^ JILa 

- - jj~*- f 1 CjLJL^C ^j- 4 4 _uJul1I CjLaUJI c jJ^3 

Jl£> .. 1_AIj_<_u jl 4jjL CxjI^ a I j-uj l_££.l jjLj 4 fll'rLU jjJt-uaJI Jjlj 

3j 1^>«JI (JlLa 4_uaL>JI 4_c*»jJ^_ l>J 1 ^J_a 1 jJtil I o JlA I CjJl^j 

3^jJL!4LL^V! 6-iUlo^ t JJL^^LL^I ^bllj c Ut i M lj 

^uL CjIj-uuJI 4>JlA 4 J_^l jjlII 4>JlA (JjuLj ^Lal^ \jjJu JlS 

^-^.uj jaju£.j 4_3la_U ^ J^dll I jjt Metamorphism 

.ContactMet ^^oUlII Jjj^IJL 

jj-<-a3 JjVI Regional Met ^ j 4 Cr ^_ J l^i 3^-^ u* OJ^i 

j_Aj . .3jlj^>Jlj JsaJLiaJI L %a < Li mi n ^^LJI L^-Lu <L> 34 3jlj^>JI 

- ■ L 34 JLujcJLI 4_uLJI 4-LdajVl 4j?c_uj CjJlscj La 

^jLla 4 L -A- c l^l j! Lu^jLaj «;! 

C'_'^>d 1 L^ULLaI ( j-a 4dj_u^ CjL l a^j 4jj 1 </Vi4l <- • 1 >*ljj 1 ^ <r, 1 mi m 3juJl>. 

3jIjj>JI ^* *\Q ^ (4_u^jj^L1I jj jjlp) 

.dLjLjJI (J^Ljla cillj£j (<j*-laJJ 3 jIjl>JI Jjt^) ((JJj-l>JI 
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6bU^aaJI CjIgjjJIg qIuuLII 


: Ju>u jl Mia ..tillj Jlsu 

4_L3tIa_taJI tfLjll q-& CjUUJI 
.. 4-lB-uII (jja 4_uJl*1I CjUUJI 

.. 4j j_uajtJI j <U$Li*-£]l CjLjJLsjlII ( j-a cLuJjlU CjLoL>J1 
.Lajj 4jt^fc r <ll t- j-iuj IjjJI ( j-c <LuJla1I CjL«L>JI 

jl l. i i i n ) jj j! 3jL^_uaJlj uLa_u^J Ia-l^->- 

. j_t£. 4 _£LIj tj^Lj 
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CjI rt i to ^ \ C. jl t Ll.'vjJ^-l>J 1 (j\ 

CjIj-ulLII t LiitJjlj £j£. LujLstJ 

4_j_ 4-L*JI oU^llIL^VIj 4 L^u^j 1 ^c_jIjJo 
^j-C. Ljj-titJ j_Aj iAjjszj Laj 1 ^ <ULJ 4_*^jIlU 

£>£.J *Cj^_». t—O-jS" jL^jVI iCLuj^J lJlj^ JLl>J 1 
Cxjl^ < fTJ*S CjIjLSJI tCxJLA^O jUt_JI 
^_<a_>J! LjLpJ j+alS t .C< 'fr-i is >I 

(jL^_C i. h n i jl t<Jr}_£lj_JI CjLa^ (JjQ 

. lj^t-5 *LUj ju*J U I^JJLXI JSLu-iTJ t Lg-Lo 

4_jJ] JLL4J ^-t-u Ij Lo»jJ^-L>J I -(_p3J V1 

JjLuj I jlAj t ^UI L^i* ^£^>*1 jl J^ljj 
^jJLIj 4_I C-<_2t_L_uo I J . 0_sr i 11^ 4 _<_uIjJlJLj (jjLJti.1 
Lg-cl j-jLj ^_aL>JlI 1_L<3 3jj)tv *<a JjLjjj Ll>.jJjJSkTJI 
I Jufc . L$JJ L«j 4 jjIj^>JIj 4_j_Lu_uJI 4_*_cLVI Ij 

* 3 1 <* j j > i tl ^VL Lot i^j-jJI jL^> Lo 
3jLt3a_>iJ1 ((^j-uJUo U^jl)) Jl_ujJ- 1 <(llm)) 

<j-uj-i ( j-a Jjl jjfc (^>LJLl JJa 682 -371) 4_uLj^jJl 
4_Jj J_j ttiJI Jul L^Ia L^^jua (jl£ L a t ^[*X\ 

1 ! _L& (j jl_*_IJ ^JLaJ 1t Lcu-t-u 

tciJLIi J_*_j *.L>. ^-3 .CjLj L lJJ'j 4_>jJLII ^JL*J lLUjl^ 
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6bU^aaJI CjIgjjJIg qIuuLII 


diLaj)U a JlSj <_3j)j_i3 3jjJ oy *—^ Jill «jjJ!)) (^Laj^J! L_kJuIl^J,l 

^-ILv y * J ^ 4 jL ua-iu-a t( jjL*JLl ^yC. LgJ ^_yi Li V 

Ju £. (jj-ajisV! (jjjJutilj ^uJlIII aVJ-&J ^ J-A 

cdJjL^j 4 JljJl>JIj ^jju Lstlllj c-<-AjJl^ L^I^. (jj^2ju j ^jL*!! 

l_4Jj L^JSLIj . ^_Ja!j»cV 1 ^**-1 i^>\ 1^ ? * £)j) al h j j^it-t-allj jLsta-Vl <jjj-i*j 

I ^ ' r- d<_5e_jJlj &Ajd\ dJJLj (JjLlj (jj-La-ai 4 4_Ibfcj 4aa» jJ j-tSo 4^jjt_a C-ol^ 

4_*jJui!! C->ljL-aj>JI 4_JjJ idJ! Jj . L£*a^t£ (jjJ 4 <<^T<! 

.. ^lc (j-a i ^y°> ^jis" Uj 
. 4_ulj^_ll! 3jLi-a_>J! ^yajQ-uj CLUj-C. fU 

. V I 3j l_La_>J I ^-U-g-tTu Ct^J- 4 I 0 

L*£ 1*1 I 44 -ulj^jil ^ajl*j| JjlJj £fc?_}L>.j a 1-La! (_jjjlI! £)1£j 
^U1*JI 4tiUj^ ^jLII JLae_a Lg-ia 4 Cj^?UJLI JJa c j_a Lbfj 

10 37 -985) 1—4-L^u ^_u l^-Lt-u £j_i! ^Jli* ^)_}L*J,I 4_4 _uI^jl1 cl^^ L^t_a-i t__j^_*J! 

:^i ^ (f 

(J 1 tlui^U 4 JLIj 9 CjLtf£j_a -2 CjLuIdjIj jLata*! - I 

. £)jl_at* -4 ^^Lal -3 4 _lLjj_i5j 

C_JjJlII <jrU_uj! Jill £jj_a-£ 4>ljjL>*! (^jJ!) ^^LLuJIj 4^Jj-lJI JjL^ tiiljL^J 

. . 4(jjl_LU C_jLj 

^^Lt-aV! j ts>C <3j-U 0 J 1 A Ljjjjl Ja-ifcJ SjLjaaJ! jalla j-ilaj 

Jjl CxjL£j 4^J^I_jJ,I j mi c. j_jIj_II (jj-all t h ts~i~ '1 a i^a 44-1*1*]! 4 rtlj 
«* LuLtlj Li*_ufc^jj j_>JLI (jjUll ^-jjlalLl 3 jL>» 4Jj1_5c_* 

o^L*l! fj 4 ! ♦ t 4 _j_c!jJ!j 4_S_j_^_*J! <mV! ^_da!j (3^^ 1555-1490 

*4l(jjLa^l! s.L j_*_j5^j_>iJ 


4 4_j_jL*_l£^ j-uallc (j_c LjjS^i* ^jlajV! (jr b ^ » - u la c_-4£j_c 4 t jJi*l!j 

4^c_aLcuJ! g-L-LJI ^j-c <LjI 4^1-4^! Ji^ju L-&J-A J-&J 

Jljv-IjJI . 4_JLJ_i_iaJI 1 ^jir, < <n 4_t-aL>. j-2j £_u- a 4 ^_<j4JlLA ^Luj 
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QJibuJI liLuuSl 


^ 3 • j 4 jI VI tdJJuLLaj 4 31~ V a Ju>« ^JK Gil 4 jlj_lL2_!I 4JLL3j £)I 

.4_u_uL<_uVI 4-uL^ - t^LI' L£^_a La^j 

3_}J Jl^t_A LJ^ (j-* 4 » Ll 11 4_U_tjL_uV! 4 -uLajSJI j-usLulJIj 

<luU£JI j^LuII dJJj tj»u£L j 4jU.I jjLsej V ^^_jJI L$_La c_£j_ju L« ^jl Jj * I jlc. 
j-ual—L « JI 0j_^J 4_3JLlL>«J,l CjIjUoVIj ..Cjlji^ Vj Cjl^i^j CjIjIx. a <<^Ti 

cJLLa (3^ (jlj ^LlIL 4-la-<-i.u La 4jL$_lJ! ^ L>*~ 4_<iLi3t_A c-ct-u-U 

LfcJJlC Jkjj-J tdj-U^ . CjI _iL>ijl J-L^LLslII L^jl j 4_Ut_uis 

£-a j_usLul!I Cj^L^I JG (J_a <Cuj£j JuS t4 3l~rLl.l o^Ul (j-A (j^-3jVl ^j_JI 

4_u_uL_uVl j^LulII ^j_A Lfcjt 4 jLa L)l L^l * 4_3JLie_A c-«-<-uJj CjLla^L I ^ <>>• < 
.. ^Ul ^j-A 4>uiJVI (jr L. Juj-J La 4_jljIj 4_uLLjj CjI aj a Cj^L>J Juj ^ U 
JuLl_j £j| SjJlGJI dlj jj 1 nlr.J . j_}La JpL>* VI L^-ujLaJ V 3jJl9 

CjLjLLJI cJJLj 4j}U.ljG j^Jla j-Gli! j_^Ll*JI cJUj ( j_c ljuxlj Ij, ?r. 

Lp >Ha Jl_>* . 4 IlAJ_} (jj^il aLu Llj^Jl jLst>.| ^yiLalj J< Mil (_yG]l 

^J-ejl ji^-4_J_A-cuI(JI CjjL*. (jl-(j_t/L<_uV! 1^ is^'tC La^jI j V1^ Oj^LloJI 

CjJl3_3 La IGIj ..^jjLa-a lLILlA <cLl£ La j^dLulII ( j-a Oj -ju La-AJl>J uLLj 
. 3Lp* Vj <jj£ dJllA (jjL»J.I 

^J-UJ Jl_J (JJlJI ^aJLlJIj »Jj) V <<Q II (jj-SLu Ig <>>*1 £-A (j_}L*J.I dlj ^A^SeGjJ 
CjLULujVI tiJJj < ^ ^jJI ^JLjlIIj Mineralogy ^jjLm ^a < nj o^Ldl 
CjI JL^jil JjLuj (^jJI Geochemistry aLla^jj^-JI ^aJL. j-A L^jLaL>GIj 4_uJl»JH 
t4_*_j_j_LaJI ^Ltil [^jLuuj tj^ir t^llj ^j^LlII dJbi 4 _ujjLjjVI 4_uLoijVI 

y-^ 1—LjlJI cj IjJL_uJ j M/Nfl ^j_A 3 JU ^-.GTlJ (j | dJjL^ 4 j l_Lu ^j_A ^A-Lc. j_Aj 
. l_a jjv jj_A 4» nUII (Jjj-lj! ! nil ^1 j-usLulII dlj ■C^jl ' Ur* 

J! /o_j ijj-u—t-uJ—U Lila L_**^ « Jl^Jj 

(^1 jjlSLo jjji (jjL*J,! jjjs (a 1765 -1711) 

!^Jijj) < ntl j-L^LutU 4_uLcj5^j->JI fljjjJI ^ c hi I Lo hjISLo 

. 1 j A ~. ^ LjjLaj^ jj^mi (Jl>- (jjs Jjl (1848 -1779) 

«i rtjlj-La (_£jJL«j.S» 3js^L*JI «Lc.jGjI L^j lilts jj 

^■bl i^JJi (jr^ f' ^ j-LssliilJI l_jjjj3 ijjs 1869 

JjJLsJ! tilli (jlSLa i4JS£jju3 jjSti J_i^sl_i£.j oiL»-o (jiutjj j J i~lt «Llssjj1II 
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6^u^aoJI CilgjjJIg qLuuUI 


jLUjj >3LpJI j c-uj^j 3jl>.^j lJijj-juJJ (j-uL-uV! cJsjJI llIIj 


. 4_uU_^^_L>JI j 4_jjJl*_U CjUtjVl CjI^-Juj cillj JuLa 


: i,W4**i 

4^lxbVL» (jjIjlU ciJJj 4jg t <n 4 -uLi£ JL_uj £jt JjL^J ( j-C Lc lijj 

I ^<»«11 ^)-u_tls . L^c juvjJ 4_u_uL_uVl 4 _uLu£J! ^Jj 

p ^ ^ 4 _Lj 4 <7h-^iJ.I »La^-u^M lJ&VTj CjLIa 1 a# a Jl>.| 

4 J \c, i-4-^JLs 4J a mh! 1 aljj J-J O^J ♦ jijLA 

Ja^ I jSL<fcj . iJ=r ^-ixua jjlC. (^£. l) 1 La^ ttiilli £-aj 

4J (j j ^ LSt - iJj IjljJl>. (jj)H mh^j IjjI^ LaJu£. (JjVI £)JIaJ,I »1 aif j (j3-u L u^ - t^J' 

3JLC.Lj9 (jj-Sj (j-£j 3jLJjL>J! ^LuioVl ^ <M I (j-a a# t a Js*ju& . ^<u-ul (J-C- 

(jl La-£ .<- t \ 4 J. g k ^j-C La£ »1 a r xiVl lLUj J^_05fcJ £)l III 4<LaLc 

i 4-l-Lu^U 1 4_*JJI (J ^ CjVjJjJL 1 yu^l Ciui n Jl£ ^_uol_L*JI j j r ^x aj ijJLLa 

^ ‘ < ^ ^ ^ i L^J t"» /'*'. ,< 1 ^Ull I g. Uuil) (jr J ^- LJJ ^ tlJllAj 

^j_Ll3La ^ (» tlj 4 LftlJjJ K r (( 4 14 M l ^jjJuK t » ji <<o ?» tlj 4 L)jjV 4 «> <M 

4 4_<5_jJl 2JI LiJj_4-JjJI 4 -^-uoIaJ ^uJl 2]| ^Jj 4_u_uJ 

fUj2l\ L_uJ^ ^_4-4jV 4 _lxjjJ j, <.-Vfr.J . ^jjJjLj 4_lJJ ii, ^-4-4J^ 4—L4.<±j 

^J_4J 1 l_u I ^_Lc, * t'y" ^ ^ LutJ Ij ^jLjlXI CjLuJ_4_4J_43 Jlj JljlI I l£JI_LA^ 4 LlILv 


JlLo 4j^Juii ! I JlAj t 4j&U£]\j 4j»j iUH 1 ^ <^»I 



(jjJLI 1 <1 j t"» »1 (»iI (j-«J 4 ^ ( J T tLfcTJI Lfcj-^Isaj 4_ujJJ! 


^jjJJI ^ J U tl ^jj 4 i I til J-U^lc. ^ t^. H 1 


jkjAilJ5JI »1 4 < <iLj Ch 4 > » <-dLL&J 4 ^lj i?tl 3jj^^ 



j ,^,'i<r j , a JLv » (jyBi J.'A LP^\ 4-L<-uj ((C-<->LLJj-^ 1->> » c jjL.»-^£' 
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QJilaoJI liLuuSl 


4 11 a] Ciu t a llILLa cJJ .. jcJI . . • njUj-Jaj lJuJjlIa 

d<-jLt.u-1 LSJ1^ clu Ijj , ,,jn \I Ji* tL ^_ls 4_JLc ,jj$3 ^1 4_oU_^LI1 ^_udLl*JI 

Cj Lilli ^J1 L-ufeJu (jjLsuaj 4-uL^-t^ ^-uaLutJ CjI j 4 < na eiJLafc cil!ji£ 

. ^jjLuaJUIj LjJjlJlj (JJ-4-UjVlj jLJI (Jiua t4j 4_Uj_*JI 

4 jlf. p ^ j < ^ £^ - l . l4-3 ^jJljlII t ^ ^ ^ I r 1 ' • • '" s J J-aij . £cJI 

. ( ( jia^Li]l ^1) CujIjLVI (jJ l*_c J!l 4 ((^jia^LiJI)) ^^-LjlII CjI^ 4J l_4-<-ul 4 j4 < »m4 

. 4-L.4-t.urJI !^£i J ^u/Luil ^y-4-t-oJ ^_L£sl_L»Jlj dul^ t I JlSLa 

^j_}L*JJIj j_i^l_L*J1 £__L4_>J Jl>..J^3 ^jojLuuI 4-L4-t-uTJI 4_l3 J)L*J ^JJ Lj ^ 4 

c_2j^j>JI j-l^I_L*JI j_4 ^ 4UII J^aLalJI 4J< ntj . .CjL$_ufc 55 

(^) <-iSj_>JLj 4 J JuJL>JI M1<J jL5C_t^ . L 4 ] l^Sl 4 < til (^jVl 

.. IjSLaj ) jj)<? < (jcj) 

4_tiaj>JJ 4^ J ^11 l_4 CjLsLi^I 4_titJjlj CjI Jlu oJJt 

. .jj-i £)-* ^- L jl U l_4J ijj.} l>* 

:MAUt 

IjjLSjl juiia JljjaVI ^_usl l-uAjJI JM <»l (j-u^<^U ^l_4 JlS* n 

£j)rt (jl Jlaj 5 C-uAjJI Li^t_l 4 I M ( II 4 1tj-t-oi. 4_J^-tiJI 
^4 3jll4-LI 4 U < 11 CujI^ Jl21j t^jLp- 4 _JLc. 4JISL4 4J Id 4 t ,^,11 < 
t^jl JjjjJI JjJl>. ^yl^j J,J ‘t 5 3 -^* ‘4j^_t-all <Lj^_tfuJI »lj^- 

^j_c 4_Lclj_iJI JlILaIj l— ufcjJlj ^1 oI_l 1,I t _ T icI ^j-4 

lj) t ^ mi j tj-t-sa_4 4_t£.l^b c-ufcjJLj .4 JLSjJ (jl^j-<-tJI L-ufcjJI 

rtJLftJt ( _ jr £ c-<-A jU 4 -uj Juu a Ujj. 4. Jjj ojI^ ij^>- ‘4_Lc <±^t_JI ^.Lc. ^-uJul4 
^j_4 ^ ^>^1 U^_3 * • 4_Ul!JI VI ^j-4 (J^VI (^jjluj cdil I Jl^£. 

^Sj-jJLc ^JIjJI jLiTj ^4-AjIjI <—*-ajJI 

Jl^Jj .C-^ jjl {j-C. L_X_J_S_l1JI JL 4 -C.I ^ 3j^4 4 L 4 JLUI OJ£> <^>U O^J 
t I4JM »*< 1 (d i libJ l>- rifliVi^l ( _ y lJI t- «> oljjjjl 4 




L^J_4 lj_t^iit!Li_(j|j L^-Lc. Ij_l3j Jj 4$.L«Jl3JI L$_l£. 
^ Jl^cJLcuJlI C-^jJI p tAs» ^ 4 Jj_^ 2_U l_iik jJl ^j>-LLc £j I LuLj 

(JrUjuVlj (Jr\H>.LJI ^^OJU VI ^jVl JJ t^tll (jlul Lusj-t^aiwj 4 L^JJlS 

4-j1^.o»V 4^jVI 3 ^_lojVI ^jL3tH_4_ul Jl£ j} i,i.» V1 (_ i AjJl £)l ^y Jj Ju 

^IjJI IjuA j_Lu Vj tLu^Sj ^j-oJujJI jJLu t4 <>>3tl 4 3hV a CjLj^£ i _ r lc. 

'4 <>»ltl £)-« 3j_i_i£' 4-Lt.tjj (jr^- 1-^l-i (J^ju^Jll u-ufcjJI <jV '(If* 3jtl J>-»* 

J_J_S (_r^ «(JJljjJjljLjJ» L-a-uaj JlSJj 

(j-* <-< AjJI ^lj-gf ~ r ((V LajJuS j, <<o a cJUjlL_uI <^1 4_3jjJuJI 4 J^LJ.1 
L a-uaj Lg-a-uajj ' 2^j t, 1 c—ufcjJI ^>.l_La L-ulSUI IjlA jlj .jujIjSLJI Jjjj-C. 
^-J 4jl_(JI 4 ^i mlj_5 ji mi^ jj (JJLiHiJ ^ir <«MI 4^JjLl!l III 4 4 1 3j4 J 

£jL>. ^^I 4^>ullj| j.4. i^fl *^Ua cillj Jlaj JlLuj *<Jjl-*-tlj JjijllaJLlu f* ^**“1 
£-ia_S ^Jl j mi^v Ti (jyl^ 4j-sr <<otl £jj* (jlJ-&1 ijr S (jl/^_>«J CxjI^ Q-O- 4^j?tlll 

(j-LJvIjJu 4_La_4_ulj_J 4 ^_C.Lj J}J_5C_4_u_ 4 ^Jl rtJ 4 I ^J?CUfc_J 3j_L*_gO 

4jJl5c_Lc ^ ^ I ^ ^jL>JI *UL < iiU Ijufc J > ii»j ciJJj Juuj . 4 jj Ju 

JufcLAj Jlju Vj «^>tl JlSLJI 4 Juu Uu3 J 4 is~ij ^jJI jliil 

44_^jJlSJI 4j^it_t-a]l jUfl ^j.0 4 _^jJlo!I ^jvLUI ^jVI 
^L>JI j^J-A L-jJb jJl ^^^LsttTu-U I C-<-<3 jL^dTu-ul ^ylil 4djjL5t_Ji,l ^J_L^_t_uJ I IjLSj 
J A (jr^ 4_*_l1_4J C^jL^ ijr lJI 4^JjJail L__4jl£LII (jjaJu i * < «U 

4JI_5c_)j j_jjL_ua_SJIj ^JUIj ^j-oLua^JI 4 mVi <n (j o <s~t~nj tL-tJb jJl 4 j a n t 

. 4 <>l 4?!' l ^y=) V^tTu-U V CjLLdLlI^I i^\ Jlltlj 4^J» Mill 

J_*_c 4 _jI Jl^JJLI VI 4L« A j II t—sl mi *i^l CujJl>JI 

. 4 i <i*%» Ij 4-1^1 »*< 4 mI Jli^I ^ 44^Ju-saJI (Jjj-Laj c amh^I 

^u-uL>JI ^jLt-sal^Vl J-aL*JI j_A ^^^.Iji^JI ^uilS^ull JluuJI ^udlJLl 

<■! i ^1 1 ^ 1 • '• Vj) (J^LjJlI ^I jL3t.<■ <.4i 1^ (_sLiiul^l jjoaj ^ 4^jJLl ^Lcuj 

.(jj-ll 31 mi i c_<-j > -l ts> ^jJI ^ <nl—<-uV 1 ^^-uSLJI ^jl3i!I (^j^^jJI 4T(S>Lll4-uj 
L^jI 4_3_j_42_>J Ls 4 L^l iVt<| £ Ju JlIc. ^jjluJ.1 jjj ^S 3VLUI ^jl« nil ^j-g-Jj 
l_Uj 4^.lj^JI Cjji 4*> < »»l L^-Lu 4t- m ti^4 4_jJl_^ CjIjjI 3jjlu Jlul^ 



QJibuJI liLuuSl 


1 (mi tj . ciJJ j Juu ^_jju lul9jJII I Jufc <j\ j- l£. CjWI ^-Ic. SjL^Tuua 

11 i^jjLjJLLj JjVI ^1_4 .T<..aVI Ijlj <_3jju 

4ujjJL 1I < jy l>JLj JjVI ^jLtujVI ^LoTlaIj Ci U njl l^i (jri^jJJLl 

CjIjjI ^£ ^jLjJLI C.<u a J V~ i »La ciJJj Juu j_aVI jj-LaJ *4 JjjJLI (JK uiVlj 

. SjLua^JI 

i—Lu U£ ^uLCclij 4_ujJJ 4 jl^L<J! dJufc JjIj! qa u-ukjiJ! Jl3J 

t4_jJLus Oj j i nCi igjJl-^jl <<o<—al fU 

ciUj Juu eJutu^l fU tCjljjVl 4 _C.I_u-£ 3 L^-al JutUjjl ^uJl 4u*.jjJlu 

(j^u 4JLuaJI oJJbj £)JljlXI {jse-t-u I jl 4 .lL<ul1' ^JlA £)! 

^j-ulutuJI CjIujuj-^ ^aL>. cJl3“"^^ Lr^l Cj JI jllllj (jjLaJtl 

»Ci 4 \ f.J duvj I <_^U! 4 -lLl.JI JjlJj ♦ 4-LtSLjuj 

J_>-1 t j_a 1 <,o I V~ mi a jI- (j? ul_ulLs (jJljl^-Vj! (j-oUeJJI uijX. Jjfc 
ijr I(Jl ^jluJLl jj-o (^uLseuJL^ »j ilo (jJaa£ «—3^-C. 4u I c-JLiJI SS 4uluf?^»a 
(jJuJJ ^JiitIu_ol JlSj . CjLt£j_fl L$j^ c-uL^^yjfc 1 *>C-d .Utl Jcvl jUj 

^ jr lJI 4ujJLU «. Lulu VI ^j_o ^j-olutlll CjIu^jj^ C-ul£j-l j»jito L_ulutu-Juvj La£ 

jUII CjL^C. Uj . J_j_a^>* I (j_c L*j li JuLlI ^jL-ujVl jLlajI CjJl>- 

<**< 3 I 4 i^uJ_3JI jjLuaJI Ju £j-tol jLus (jJuuo (jse-LMj 

.. 4ut_uiaJt 1 ciJJjj jluil (j’V 4JLt^ll ^1 ciilj 

! jr l\ oJJ_>U L^ul (jr J-3LA^ ^j-oUfclll CjLjjJj^ Ci-'iSZ-t-U UuJjUujJljJ 

CjI j i * c. ^LL>uj , 4 \ j*s nil 3jlj^>JI jLjjLj t^Juua 

Ju Vj . 4 j jLjlII jLlII jUj V 3jl^_>JI qa 4_JLc. CjL>-jJ tiUj j qi ^>\I 

4 9 £}~ja 3jl4 jvjJ »1 Ur,y ju^jJ (j-fi (jJLIjJ 

Juj jLillu Sj^JI/Lua Jjuuj j-llu 1lj_4 Ju^Tu-uLb jIjlII j q \ 4_djV Lun-iU 

BjllcaJ 3^ j3a 3 jj_us) VI t*t mi 1 jLUl Juj-L3 t^uJI 4 U Mil 
^Li^l (j| t j^L>JI (jjj ♦ (4 _$uJl3J! J ' ^ a 4_u4-iu.al^JI 3j-<uVI 
CjLcLv. j^wj3 C1x-l>> i4_jj3^_<jJl J ' ^ A 9- ^-A-j-lLs ^jJj*aS 

^Lstlll CjIu^j^ jl ^j-olutlll (JJula 1 ^ mi cj-^J t^j-ulutj 

.Jl 3J! «iVjjfc jLlajI clLtu V CjJu> 

t^UjLuauJI (jjLILA (jju-c Jl>.| jl]| (±«-L>. l jA L-Ufc JlIL Ju_UjUJ 





6bU^aaJI CilgjjJIg (jLuuulll 


j %. l 3tlj (jL_u_iVI L^jSj-C i4jjJL3JI (j^Lti! JjIjI (j-4 I Jl& juJu-saJiIlj 
(j.iL *_4 l_ 4 jjLL 4 J^>*Cassiterite c^-jI^" j<<il£L!l (jjm .4 jLi_ 4_4 

Ludj-CJ Vjis <jr^ 4-jS^juJI sil^-St-uaJl (j^LslJ^ (j_4 j-u£ (jr^ ‘(>‘'l-^-‘-JI 

(jl ^jLSJI (JLClvVIj ♦ (j-uLstillj c—ufcjJl (j£. L^tJ iq£aJl&^!\ (j-tcl^-dJI siVjjfc 

jljJI <^_3 4 _j j-j jJi t_< AJullj (j_u L*JJI £_4 CujIjTh , nl£JI (jjL*_4 

j—)jj—ul I 4-SLu-t-u Cu_jl£Lb i 1 ^ AJ1 ^ < 1 J_*_) ^-uUtlll £-4 g)uO J_A 44_JjJ?cItiJ 

4-Lt5\-tTuJ ^-3 (J^ miI^ t^LsejJI (j-4 <- I j»Jj^-j-JL3 4(j-ul^_JI (j_4 (^^31 

Jl_l£ ^jJr ~ > IIj (jl (j_4 j^jJoI Lu-AJlII (jl U^>* Lr^ clilj.il ^1 

CjLjJU_C (j-4 I Jl_J_2jU J^l jj 1 3 tlj (j_u LsejJI (j-4 j_JJ^jJ I 4 £Lll<-U 4.C. 1_Lu2>J 

j. <^> ♦ tl (jlij tj-jjj-jJI Kj i <n cjjLjj t^LlILj * jujl>J! cjLoL^ JljuJ^I 

(jlj i <^3 J.U3 1 ^ ^ A ,~.C (jl£j3 l4_4-S J-3JI i-s\j\ JJ (j-4 I Jt^.|j (^J-iJjuJI 

Jl 3 t A mi^ tl ciJJ5 (jj£L 6 1 ^ ^lcj C-U^JfclJI 1 4gj3 jjloj JJ^. 

(j-4 0 j_tC IIjjSjX. U£ 1 Atl (j-u^-uaJ,I 4 UjJs i_3j_c C-t-L>- J ‘ ^ A CJ Jl>* 

4jujLuaJiII (j-4 */9 j) (^jlbej Jujj-lII (j_4 t <J<A>4 j <^4i J^>-J J-33 . (j-iLxtl 
(_j 1 r. 1 jl j, <^> 4 (_y^ jl£. LaS" * a^Ljil (Jj- 3 4_u_u 3700 4_3tjjlj 

4l4li]| 3j-<-uVl (^Jl l-4^j I (j-4 ^4 jL>^ 

CjI_4L>*j .(j-saJL>JI Jjj (j_4 jn^ll ^.LuiVI (J^ljl (j-4 >3j. Mir. 


N. JlJV ‘ J ^jLrto-aj Juw^j ^Jju-sa2j| 

jJI (j-C. LbtJ L 4 A 3 1J_4 (^1 JlSJI (jAJj t^U Jl3| 
LjL) (j—4-3 iJ-L ^4 ( jr 3 JX4 4 j 1_4L>^J tj, 1^1 4 ( J y-3 1 ^jir, jHC lA 3 JjjLUa^JI 

1-4 .3j-4 JjV J-^-^-4 ^ Cu_4J 4^1-LLfl OJ^ 6 ^ 

(jj)j<?j Mrttl (J-USJ)) : (4 _UJUl 11 t- I l (JjLjlU) 1 4^ lllt^ (_^3 ((j^LJjjJj^)) 

4jlUL 14 (^yjj ^MJLl Jx 3 600 ^aLc (_^JI^>. tliljJLflJI BjLseltJ (jj)U~ Mij I(jj JlII 

(^yil t(j<?Mlll J- 4 I 3 1^ r 4 J-jJ All I jl2jj t ljlL>oL» Jl Jujj^ 

1—4 ljl_& (^_3 (J_xJ^ *«4_jj_iJj_jJ! 4_5tL^Vl a r 1 1 ,/> I I U> . nj" 1 L 1 (J-^J ^\ ^-%-l!I 
ij. \ j j ^ A tl ljJ_4^>> (jjjJI £j\juajuuud I (jLj 41SU1I (_^j-CJlII ■ k> A , ,.j 

(j_4-tis Cxjl£ (^aJL>Jl ^jjLua^JI (j-4 4-Cj) m^>U LuluVI (^Jjl (jl ^JL*J l_4ju£. 
_}jtaJJ J_l3 4_u_u 1358-1580 (j\j l_4 cjjlL 4| (_pilj *j •*••*' 4_l4LlI! 3^_<_uVI j 15T 
. (jJ)J>3 3 JULJ 1 j T l L> ijIj Jj j 3 I I (3isLL4 (^yJI (jlj3j Mtftl (Jj-UDJ (J^3 (^1 


I M 




ij^buJI liLuuSI 


*UJ-2JI jL^Vl Jlu La Jji L>»JI aLbjJlj (J_ea- 2 ale!l ‘"'I JU.~a eltil^ 

(_yjkj) alj-ac»JI «J-*i,l SjLa jjjs Igjlt' !J)l 1 ^ 1 -»- jjjjJlLI <LJjVl jlji,La 1 Jj Jjtll 
alj^t_i*3_JI t _ 3 -S SjJal^ILa 0_iL^ eL-p* (ja)JL>JI (JjLla (j*a (jJjLA-OjLiLa^i^JI 
JjJl»JI JjlIj i -Sj-eoVl (j^UI j J i.oa (J-A jj <-»■ ill el) La Li* elul^j ij-aa-Vl L^jjJL) 
tLaJLir" i n_l *d 4j| VI irfUJujJI (jLaojVI Jul£. (jjjLe-cll (Ja3 l_!3j-C. Je3 4jLaLi. ( _ r 3 

JUJoJI jjV 5 liU. i4£LjLjjjJ (jj/LxlII i_at m~ i^l jjjs HjjL 3_p3 *1»J VI 

Sajjus (jl iJjVl jjLeujVJ eliljjt^ aLal jielccil ,j£LaJ («J 4j! 3e>.jjJ (Jljla 
cLajlJLa (_fj3?j L_j£. >. il/^t JUJLsJI ( _ T a (j^jj^UI el)Laa£ <la j-i 

JUJLsJI ,j*a 3jV-esa jii^l elsljjl Jpvjjj eill jjj i4£jjjua Vj clo-Lla j_iL elul£ 
.. JjVI (jLaujVI jj£. JUJesJI ^I 4p.U. 4_a3 (jSL 1*1^ 
La eLLIj^ Jkj t Iij i(jjL«JLl JLuci j-d> IjlLj (jjaaVLiJ j»_j-ell JjJoJI ,j£Llj 
^L,ia" LaJ_ l£_) JLSjJ 3j-u£j 3j-l£j 4jLaLt_3 ij^jIajVI ^jLeujVI (_j_3j 
L ) j JU L^-ip ^ 3l"'%.t I l^il^Jij L^JV-k l<Ltl 

I C. I J ( nL-ut 1^ Is-l I C. (j^ ^ J ( II JUJL>iJI Jm t „<I (jla aL) ^JLjJ ^jjl (J_aa_>*J1 
jjl) jtuJLill Jim (j! 3 jLijji j <■-) if. jjfcj (L^jJlj (j^j (jl^IVI 

JUJoJI Lai ij_ikLU jjL*aU (jj/Ltillj i(_£jl juill 3 i>i3llj elillj < .ill e_ajkjJI 
. (4_jjLa_»J1 SLpJI ^ SjLc, (j-iLxi.1 JLeau ^43 *^*'->^1 Jjeajs 

(jL£ JL)JL»JI ijjLjua (_yiL. (jLeujVJ i_3jjj Jjl jl al aloll (jli i-mLijj 

4jj_i*aJ,l <iiill (ele)-(jT-L j)j I al a / nil jesejej a 1 a_) (jl^ “-. l ~'" L)^ 0 

. cl a Will jU Lkl_e»jsj (_>L)-(jI) 4 jlL1I ( _ t 3j laLaJjLill 

i LuL u u ^ I LL*JI I JjJu-saj jj^L_uj^JI ^ -uj u 

^_LLlcC La (jlSLa ^£1 4j| « qju ^-lL_u_lI - 1 ^ v> ^Jj Sj ^ ^ ♦ 11 I jul> ^cjjLu 

lli ' ^ ((J i ,<L£)) jLJ *>• ‘ " ^ >"uT ^_j LujJ I I 

O^LU! Jl^I ^_Lc 4_jI j_j_2wLj 4jvjJlI j_lc jj 

»<— SjJtTtU 4ij ( djilj tlUJLl jLlII OjI^ La^j . 4ijtfMI 

Ju>.j jLlj 4_jJLc 4j>.j^ JlIc ^_5e^>Jl ciJJi 


IIS 




6bU^aaJI CilgjjJIg qIuuLII 


^y-C. Jlj t ^ CjI1j_u.oj LiJU j Jlju j . j_4JV I 4 tl 4 j1 

<L>JL*-4 Juu 4 jI Jl>.J ^JlII 4j^se_>JI cilli oLuuil (j_4 ^j_».| 4-LtSLtTaJ ((^jJ^JlILj)) 
JlIcj LoL^j </Vm j^>» I QjIj » u»y 1 4 -l uoLv- <_ 11 ,,7sl 4_t*oL>. 

(J7 ^ ^ <>»j ^Jii! j'-^>*♦ 11 llUj i j. ~.r 2 _jL_J! t *<^r ,'a 

^Lc ^JLv lj-«-u j-flJI ^lltj! (jr^i JJtf I nj-flJl jt JjLJI 4J ^4-<-ul 

a A, „M Atl Lijv 4 jLj 4 j a ni^ a JlIc. jLalld I JljL_u Lt i^. 1737 

jj < nj_<Lll lJua^ 4jI Jlj ciJlj i4_u^j 4 mm < d->Jl J-i^tJ ^jJI 

. c-JsjJI <jU5 (jy£ LoLa L c aa- u IjJL-uI La_t!u^ j-u£. I ^jJIj *4 ♦jjtMl 
^Lc. ^y.3 « JljIj_j —& )> ^JL*JI j^3 LtL^Jt-a jj A / «.j At! is*. i j^s> Jjl Lot * * 
((£jj_j_aLk» ((JSLjjj^» Cjls *.j q -a jLallu-uj 1_4^ 1669 

cJLjjJsaJl (j-°J . JjoJI j! Ljjj_JI BjLa q a JJ cil!5 Juilj . ^ 1716 ^Lc. 

JjV t4-j^ _ ualj 4 1j_3oLj »^-cJaj j-uzlc. (—$1 mm^V 4_3&_uj 4jI 

(jl ^ 1667 <(d/-3 |j£)) ^CJlJ ^y^SZ-LJJ c^l . ..1 (jj j-lu_lH 3l_JL>» ^3 6j-A 

4^>»jJLtl (J-^JJj-^^ (j-* j->^ ^yi^. jjjQJI 4_u_ocjlII 4_u-ol^JI lIHj JjlL<_uJ 
Jl 2 _S ^3 * lj 31 ^>.j) tiJJLa ((^-jlliil JjLi)) 1 ^ m) O-^J Lr^ 

t^jL^TtSLUj 4 jj_<_uJI ^y^ 4_^-3 43^^_*_4J jj s> , ,,jrt \| j i , >h' tlc5t_JI J, i"ir. 1 

jl 4_OJj_LaJ CjLajJLlII (-dJj (^ylc Jj-saJtJ (jl Lo ^y^heJh ^1 U~ r »1 i _ ; yI<->. 
<L>JIjlUj j ^jLjijV! Jjj 3j_l3j 4_u^ CjJl>. I J^3 4jI) : L^_i 3 ^L>. ^jljjl j-^c. 

jj) U mi tl j, 4 "(i «nj . ..^^LaVlj BjljUll jlj-U ^j-a V"itl 4jj!j^J! 

. (jj <7 1 oj-flJI j ts~t 'ic, Ij^p* I ^y^ jj^j ^^ylcv 

jj^ < Atl ^j| Jj (j_4 4 j! Jl>o l-<jL>JI 

jl£^ 4_j 1 jJlu 4^jjjlU (J\j q-& 

.. ^ 1 ♦ UJ Ljjj-jJI Jl4 4_uLL_uj3JI jljJ.1 ^IjjI J< jjUr, ^ r 1 U,",, ,,1 

Cjjjlaj ^4J tdJu^f 4 a <<oj jj<? 1 nj-jil Jj i^>.I1 ^jjj i-^jj-Io Cl>j tjcJI 

J Mir. (jj-^^ ^J-la-4 ^yTo- i4i£^ ^jLtaJl ^)J- 2 JI J^l^. CJJ-SC-lI! 

^jLu J (( JjjJ)) 4_2jj_LaJ Jj3_<_uj3J! J-U-£J_>0 ^j_4 4 l-4-l<-lI 

j_<-uJI ^13 L-AJulj tljjjjl (jr ^ ciJIJu- cv 4_jjj_ojj ^jSLal t^jL>J 
1737 Luj 1715 ^Lc. Juj_<jiil w ^ j j Jj-^ 3 ^j-^J 

.1771 ^Lc ^Uajdl jjd-<-4<j-jJI (j-uj.i Jj^ <(^lj mi» o^j 
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^ ^ lil ^£1 jj n | Jl>.IIjj ^Jjse-t-u (j_a (Jjl Lot 

j <~,,c 2 _jL_o]| (j^_*lJI i t«s / <il^ 1 dll j «t 3 ^jjj j- u i|)) ^jULaJI 

Jl>- 1 <—al mh^I ^ 1780 ^Lc 4^1 mh^I 

jsx-us <-flLftu£1 lLU j M3 tLua^J 1 £~a jj A. Atl 4_t3 Jl^cTu ^jJI (jjLjlU 
. 4_U_U_UjJlj 4 _aL^JI CjLL_Uj^aJI (jjljLd J-j^jl j^>*' (J^ MlJ ^jJI C^jjLjVI (jJULA jl 
^j_-a JJJ 3 > A tl ^j>> ^1 ^_uia^o ((^ULu^o . j» c-^l U>~. ..I | 781 

4 ' ^jl 


U 4 i » tl j-iSLajJ! SjJlII 4_o* 3jj_ua c-j-oclaJ I ^jJLaJI j~ua_L*JI Ijufc 

1—Vj c_a_l*JLj V <Jj^j>J.Lj J-t-uJl p A $. U-UJ1 

fukJl ^^ HIj 4 _uj^-5cI1]I Jl^.1 j_ 3J1 <j-o O"^ 1 ' ijr k Jj *3 jj* mi 

cr <JL*JI CjLc-<-u 1 ^ j ^y a {J7 °s t4 -lC. j-ilaj-I> 1 4_3 _l3_>J1j (J 2 «tl 

y.i^s 1_L*J' c_xJj Ju9 « l_3_jJ jJ_« ^.uTl£jjLL 1 (J^ZL^-O)) 4_s jL*JI (jl£ I 868, 4-Lt-u 

t^jjjJI <JjJu>JI A 4 Mil JjJu>. Cy VUI JlIc 4-uL w ^Jj 

ciJLl j (_y_3 Cj_3-tju^l Ju3 ^j^j ^-4 -oLulI <JjJl>JI I JlA 4J5Lol 4 j^Ij 

-L5LjI) $ > n Lajl^i t 4 i t (j:jjjJ! (jj< mmIIj l-«-ujZi1I 1 $ <r<-v. (jLajJ! 

1874,4 < t ii 1 C 1 (ii CjI j) '( "i ) tilli Juuj . 4 ^oJlx ^Ju^j 4jj-LlC Juu 
Jl^I •>■ 4 ^ i r. tiJj^LjJ)) ^-<.ujj-3JI ^jl- L ^- t SJ' 

r« l,L t, t 2 1 U ,J j: (LjJLjlJI j-jJi) a 3 U ; . ^ ciJJjJ! oLU 

4 j^r mi 3 ( i cJi_jIaJI Jaj Iq-%. 4*>tf4jZL<-olb («-j < u^jTK i mi 11) 

ciJJj ^j-c ^_ua_L»J (j^^J (jl J_j V L^l k_jL_u_>JLi 4J (j^_uj 

(jJJj (jr^ i Vi Ml J ^j! I J—A ((tiJj^LjJ)) ^1 l"W Mllj . ((t—3_jj JuLA )) JxS fjjQ l^J Llu 

^_t_uV I 4_»_cuj« ^^_lII_>iJ I» oL^uj 1875 4—Lt_u ^.««<< 2-1 ^ ^ ♦ 11 

.(JLiJI ^ jl t Lojj^ 

Cjlj-L^_4J 4_<Jj|jJ (_yk. (jj-Ljl^ (j3-UL - L^ - tSLIIj tjcjjlnil ciJJ j Julaj 

i£jb 0^1 ALH tj'-* l£j^2 J i^\c . «bt 

4Jj ^2100 JlIc ^jyliu J 29,7 2Lvj_i JlIc n J tj-^liaVL> 4_tiu Jiiw 
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6bU^aaJI CjIgjjJIg qIuuLII 


^j-4 L^l^ 4 _lu3jVI ^ (j t 3 5,975 ^JLj 4j3L^ 

l>* (jJa e>-* '- js LR‘ J-^ C_ljLdJ U-J ^JL>J| (jJkJLA jl J-U2U-C. 

t Lljj_<Lj jJLU LaJ_ u_u_>. 4_u_aill ^j-cuij ^_ ;r Aj »Mirtll 

£)VI ^-Tljv- lJ^ju . ^Lli-c g> J _>.|jj 4_L<-u-ti 1 4 jLo 

^ 4_i3 Ju >.jj (jlsjVl 3ji mi^I jjir ts~i I 4jj 5LU (jjLiJLl £j-a (jJula 

J5J ,. \<?»o jlujj-^ j_aj ((OjLjUj^>JI» o*- Jljla 151 VI ^^111 l^jllXjuj\ 

.^ujjJlj ^JUJIj lLL^JIj ^jjL«^>JIj ^^Lstlll 

t(^)ljit^flU^) J.U2J _}j-<-u! J-3e_3tJ »1 gl til JlX-J (L l ^- l A^j) ^>-LLo CajI£ 
JljJl^JIj dL^JI £j-a IJ 7t* a Li5^_a 4_j^ ^j_<_u I I JlA V (jjZo*LJI 

I JlA t-JiSLc <±.4. 0 . 4 I 789 4_U_U Cj*L>. 4±yi > h**- m!Ij 

Sj^Lc-joeoJI l£]|jj (-Jiuiull^l j*Ljl VI ^_A Lsj /^1 i^sTTt. ,.\j 4j9Ju joeoJI 
t^_uljl^_JI ^Uu>l ^o-I lj-ua-t£.-J ujT J 7i* 1.1 ^-J JjlJsI C-^UI 

l1U5 J_j_3 4 mi~^ l Ju9 « J_<Ioj_A)) ,j[£ ^jJI (((J-ujIjjj)) c-t^jSLII LU-u 

o-^-^ ,842 f*Lc .Jj^-cVI 4_^JT j^t ^-ljj l_J 4>1 g < «ij (1781 j*Lc.) ( J_JulJ 

O-Lt-J 4(jlj^Vlj C-xjIJ-* iJI {j-A LjJL>. LlSj ^ ^_ulj^_jj| ^O^litIL_4jl (j_4 <(CJJL5C_jlj )) 

ijjA Jiua (jj-J J ij» 1133 o^Ut L>^h , l L) JlJL>3 ^' LlI 

t-jjJ lJ j *l^jl 1 Ju-^j j 4 ( 4 ^ 1115 ) J. Mir. 4 » < <n 4 jIj^ ^-Ul 

. l ^I_4_>-V! 

4dj jJI c_4_j5^j ( j^c. 4_uL_ujVI cjLs! r t r6\ ^t^.r I jl>.|I895^Lc ^L>. 

J is~t" 35Laj 4_uL>. CjLcLjl^I j_4liJ ^^_ulj^_JI » ^JL*JI Jaj^V 51 

V (^jJI Jij^oVI Lh® CjL^-lLs J^L>^ 4_j£ 4 i _ r ^lj-Cjjj^JI ^jUI ^1 

lj) a mi 4? j (jl 4 ~ 4 mj Jl-aj <(jj_3j5j» ciJJj Jljlj ^1 l^> 1 < <d » »j) t^ll 4_Lc 

(_^-Aj « L«L>»j LLuj U]|» 4j^Lj I ^1 dlij ^j_uIj^_l!I CjLc. 1 » u,>l 

^U. fU .4 jjLojj 3^-laj 4 <? is> L^_o3 J5LI 4^LaJl2JI ^jljj-jJI jl ^Jj_cVI 4jJl%jI 
«LaJl)) CjLc.1 % Ml) £)t (J7 _^ 4^1 Ml tl J \ <?j V (J^JlJt «(^j-«ljj 

^.LoJG £jj4 p t^> ^j_u!jj_l!I j_A Ij. >>r (jl (^1 4 ^jJL^JI Cjljli ^JJ VI CLlj-oj} 
^ ^) (jl (j^IbwLj c 'a mh^I 1903 ^Lc ^1 4 jI5 
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ciJLI Cujpe-i £yz L^ul VI t3jl^_5tJ 1 ^->-</>& ^j^Su I Jufc CjIj j 

JlJLJ VI j*J_J_)lj)J_jJI (J_4 <j_Ls ^ I ^ 3j_^_3_ll Ljl_5C_L3 (jl ^, ,.~ V 

. Lal_C (jrU^lj 

((^■^Lt-uU.3 (j»3^»(jl VI 4-t-iTu.q ciJJj JUU LUUuiU^lj 

jl Jutuu ^j! 1 $ K<n tSjlj^v jl <U«<>> (j - 4 o^jV! (jr^- ^ 5 ^ Jl»»jj V 4ut CxjjI 

a! Uw < 1““^“ ldl\• /a Aj j>f j i A.j j <ljjjtl i ~ * lj\ A" A / ,. .JI A~ 

J <<o~ ^_ r IiJI 4 _jL$JJI ^ ljy ^i ^qufcjlS^I »1 gUfl Culu <_^jL2Jj 

^jjIjjjJI 3jJ (jI : J <^>3fl Lj ItCaluaj jjjla Juu ^_ulj^_JI 3jj L^-til 
Juu j 3" < <n j 1 L^Jlu I Jl^j i« La]|» CjLg-uouv {yz ^jLglu <_3 Jl3j Juu 3 jo.I^I 

lj)L^>. jJUj-oj ju?kjL>. •i-i^yz Lua^JI CjIj j 4 jJ (^[ (Jt3jjj 

^j_4 iy\suA (jjj L^j jl_3u (jyJlil cjLc L«-JuVI jjlc A-u^^V L3 _i£j I ^j < »< 
^1 gLua^-Vlj JulII IjlA »l II (juaJL>* Ju9j t J jLst_a (j_aj {*^_ulj^_jJI 

7,600,000,000 ^ j-a juvlj lgju>. w k ♦ j t^j_julj^_jJI I Jl».Ij LoIjuw ^jl 
(>« 4_J_g£ (^1 (jl (^1 t Juwljjl j»L*JI ^ ^\- U3^1 (J-A ^1JU>JI 0-^ O^* 

LL&j t4_u_u (j^_ulo 4 j 1 g < ng-^j <_^VT 4uuj 1 Juu <_^>Lu 3 j ^1 J^tlu ^jjIjjuJI 

(JLa 1905 4_u_u t^pojVI ^uJlSIu (j\ijJujtil jJ^_j_>JI ujIulI (JL_o 

J-lL>u ^IjVI ^j-uzjz j j tCr ILUI j,^ > Kj t L^jJuvj JlII >: Jjju-uJ^j» 

^jjIj^jJI 4-U.gJ u_S^uljJ . Aht ' ^a,jVI ^L3 j CjLflL^. 

CjLqL>- (J^cj La (jui_al LJ£ Juju ^ys> lu-^jJI Juv^ i^jl j^Lusj jujcuw 

^)Lj <UjU]I <GjjJa_u ^j_oLlJI 1915 <UL<^ .^Jl3JI 

SJlJJlLs (jldjVI Jj_5t_us ^J^ I oV i4_u_u (j^uia ^^^jlll JJL V ^jldjVI 

a 3 II Jj-udjJI Jljlu) jJJ j JljJj La ^^ujIj^uJIj ^-oLudjJI ^j_a 

* (4-L-u Q^lIj 4,5juJlZJI ^_lu) I 

4 1 ^ 1 1 Vi < mIj ((Cjjju^L^)) o± y>-^ c 3 mm^I ^j! Juu ^^_uIjj_lII dllju 
^L^VI 4 _j_^ CjjL^ ^JlII (jlajVI j-a^- juJl3j JjLjij (j_a 4 .Ll<_uJ «Cjjjjc-Jlj» 
.^L^jVI ^J^uil ^ jIjj 

:(S^jAiiiil 

<ijjijJLo (Jjl ^ 3 -^-' y s 11.1 (jJI 4_jjU,VI 4JjJLo ( _ r 3 
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-^aJLlIIj (JJu-tlLc J ^j_}Lv I 863 4_u_u ^j|j» 

t 5Lj_kil ^I J^e-TLt-uL j ' d n i ^ r- d >>,j n 4_<_ulj_i ciJL^Jl CjLaL>. 4_<_u1jJ 

JuJlco JJ-aIx. lAtH LJlA 1 rtl^ i (c-Jr J < »i! 1) 

JuJlv (jJLfti i 3 MI^ 4_jl <j^>JI <-dl5 Lsr^ 4-A^^I La^jLjla 3j 5I J ( _ r ^ 

<-d!5 (4JLjJJ!) LaLula 4_jjLj^_lJI 4 aK II (j-A «^jjJljVI)) ^a-<-uVI ^LjI^cL^ 

ciUj 4_o_ui^> fl , ,,\ » LJjlI 1 <_j|.i j_jLuj tcJij^jtXI ^ y < .< A / .tl <^\\ 

4_jJl_jJ1) j»^|JLoJ-lVI 4_C.J_A-3tA (j- 4 3^ ^ ' (Ih® IJ) If 3j~ ‘ JlJ Ju>Jl J iS> rt tl 

t4JL3jj 4 _aI jja j_j Jo^a_3JI 4 \ mij t J^v iVill J^xx l£>^ Jj J^>JI 

^1 ^-a! < tTn j i|» 156,2 4 j>.jJ Ju£. 4jI i I 14,8 j_& jJI 4 jjj £)Ij 

/ 7,31 ^I i~ 4JLaLlL^ jl 4±3 j 1450 4x>.j.} Jl_Lc. jlitj 

J^So I I JJt 1 'j I —^ / r i_3 Ljq.^ I 4_U_u {j^J-uj L~ ■ >>> S) \ \j . C_x*5La jT(.A-uJ-t.u 

4-^ajl 51 tSj-jju-o 4_3 jLLa V-a-j 1924 ^Lc 4 _La ^JtIL<_ul La 

O-St-L-H 4 _ajIj_a jjl VI I Jl_*_J L^_1_J_A-A' /qJ 4jjL^I£>VI 

cliLxlialLA i^jJJuVI jliJ 4 _uLjj_j- 3JIJ 4_uL la-^JI I 4^jjla 

( j-5>-4-3 V 4 _aI j V "i i »V ^1 cjj! 4!1jjl>JI LcwjJjJSLlII 

» JlJJX VI jj-A ^Lj L^_j£ 4_Lc aLulIx^VI ^3^1 ^-A-UJI jJ jJSkTJI ^ JlaHU 

11^> 34 CjLaI^x>. 3j, Mif , <■ to ( Mjlll ^psjVI 3^ mi4 (2) I »La-UJI Jl2]j 

I JlA ^jjJuVI Jjuzlc. (j\ JL>*J clUj^ i L^Ia 6-^ 

ol5 cj! ju>.ljll]l £juk (jl VI t^jjLiJLl Cj^ • (i <~./-t^j 

Ij J i <-^i a j- f uu ^jJI Jlo-jJI ^JljlU (jlj ij^jJI dsLolit^ 4jjLtxaILal CjL3_us 
.((CxjIj-jJLajjJI» jl clLj-ll jjlJ-A C-<-C?e-»JI 3-^^ IjL^i 

.(J|jL>. ^Lj *'»tl uj^' L)J Jua J-& u! <IjLoJL2js 

(jI/Lc ^ f ^ >d .~X A JS(jA AJJ f ^ VI ^ t ^ tl *^l U>**M tl^tl < ^jl^3 

t L«-laj>> LuJlII j^aI l-xjj^jlJI (jJ laJ.1 !jl& ^I Jl^Tu-uI 4_l£ ^lJoJ (^jJI 
4 _aL^JI CjL^I mh^VI 3^ O L_tfu t 3j-ul! 4*> <^4 4i^ ^^tllVI (j Jl*_a c^Ltxu^l La I 
w 3 a .^_j 3-*JI 3j-*-^lj aLa 1*JI 1^3^~»-j ^^i»j| j*JjLi 

i LuajJVI ^ a Mill ^_scj>JI ^jl j (j;j-3 -a-a» 4_aVL»JI ^_^jLlaj5LII j^-3 118084 < <» 
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I wL-i_l « ^^ I I tS/1 » ^>1 3 Ml JljlJ, J i I il ^ I J-Jh 1_A 3 ^ ^jJI I 

J_tfo£ U- U 3 Jp3j « Jm t ( ijjI» (2>^J * (j JJfcXI I J-A J ts>a\ 3 ± (jr^^ <Sj ^ ^ 

Jj-usjil 3 jL>. jUj »1 $U11 Cj 3^33 L^3^j (j-°J. 1825 4 _L_<j (<^^1 j» 4_j3 

4_u_tia_« ^jsLtiu JJljuj t4jLflL>. ^j_a ^jJutXI I JlA ^l^itU-uV 4_aj^is 

3jj) f'3-3 LA >1^1 4-Sjj-1o uLsl i m i nl ^Jj «^J-l3j J» jj I8544_L<_u 

4_j^Lj ^1^>. ^_ui,V! (j-* Ji^ljJ! JIdjJI ^j-4J i 1857 4_u_u . 4 jjL>u 

£)l £-4-LaJ tiJI JljT £)L_ujI (jojVI C>^ ^ ^' (jr 1 ^ 1 'gj*'> ^ Mir. 

.(jJulI.! ciJlj £)_« jiLcj 4o-iUa 
((oJjj-j-Ajo «J^jii)) (jjj J£ Jaj 1886 fLx- ^ (3^1j 

4_>1 jl L$_al a r?jTiSLllH djLufcj 4_3 jj_Ls CjI Jut3_<_ul ^1-3 Jo J^-L_uJj_3j 
(jr-4-t-u-3 ^ J-J-LajJ>U jjJ ^Lo. C jl , „Kj i H Ur 4_uA,\ ^jjuua jJVl ^lo 

jLlj jlj_cl £_c t4_i]Lc 3jljo 4o.jJ ^ L*_a 1 <;g mV < »m dJJjj 

3J 3 $' " JSL> (jjL *-0 L-t-CJJjZ J L^JlIc / ^ -j »> t ' (.La-doji 

J_UjJI t^Lu^/l jlj 4_3 j^_LiJI <>JlA Jiitlujjljj 

((C-t-J^-ufej (Jjjk)) 4_3jj-La Jljj Vj.. LdujJa o^J i ~ ,t C '-3 4 (n s'*, 1895 ^Lc 

• 4_3jj_Ls L^jLa ^ Cr^ jJVI 4_cl_uo jl^c 

^jUil 1 _AjLsco.|j ^-tluTuJj 

^j_c <Lu_aJ <Li£.I^JI CjIjjILJI tiJJjSj <LcIjjI ^JSLj ^ITl^ ^jo.VI 

4_Lo JIdjJI ^j-4J 1 4_3jj-Ld ^1 (j5Lol jJ 

1 ^j t_«i»ill *L^JjlJI cjLl3£. ijJLLa JljJ V j ♦ ^-lUI U^_>» 

.(^r\_LaJI q-a ^j_LojJVI 

:^1L^JV 

4j jujoJI <*K t <i!l ju« ^yLusI jj JUxil 1903 ^Lc 

3j_»_2t_J «d 7> Vs ', A Jj^t -U2S IJ 3 /"■ L.ii i(( J_JjLL)jI » d ♦ U1 ^ ^ JLo-Ju 

t<( jJLjjjJ)) 4_LjJl^ 4jLij51j JlAJ ((^_Lol£-<_a_U)) 

J -i > ^ 4 L^_)jJ La^_j_c ^j_c, ^_j1_4T(j 3 ♦ <>>< jj">■ | 

^jjLlil ((^Ijl J C-t-t-uJjlj ^^yi-t^Lc ^a-C-O.)) Lj_A 4-L l C L^-Lq ^jLvj 
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4_<ia_dJI JJ& 3jLH L ^ clUj 4j|_a_>«J La Lc^JL&j 4 £j3jJ,I 3jIj^j IjjLj 
jl t LaLxJ LsjjjJLa La 4^p*T3-^ CjLaL^. 3° 3^L& jl JuLa d »>* At! ^-aj 
«4-Ja.gj j-aVI j-A Laj t4-ea.3 3 l^j)^ Mia 

cJLj^LII cjL aL^ j-j»luuJ 1 £ju3 ^jl- jljJoJI ^LSuiol jo-1 ciJLj^SLII 3^ <-dLi 
t Lg-t^ ^JLaL»JI JjJLpj (^Jul {SJ £> Lajjj t_ t i i nj Lx_a 4-iit.ujj L$K 

t^ljjVI c-.e- u . t .La 3-*-^ « jlI^jjSLII)) Lu jMi^Mi ^ya ^apL<il Jl-4^. 4 _lL^- 3^' (3^ 
. cJLjjSLJI CojI£ 3 L_kj^_>o 4 aKt' t-jlxtfsl ^jLajJI ..^Ha O-ufe Jl3 

^ jJsl J_La I I Jufc j_uu J-L^jLi Jl>. ^^Lat Lai 

I Jl&j .3jjV! jL^t-ailj ^L>3-M ^ JiitlL-uJ CxjI^ dt-p- 4_LajVI 

<-3VT 4jlj j 1 Lfc^_a-C t-jjLflj i3j_jJu-£3 4_u4_tplpj J-uLa-i C^jLj 

Jjfclj (jL^J^Ij 3^> c ^|_9 3 s 4^W^ J^l CLuij ciJJj^ j_&j t4_u_u 
. JJ-^-txJsI (jj <^*>J1 4_p-Lus 

‘^y.uui .uj LjjLt-salt^l CuJLj^SLII ^aL>- ^jjjuu £)I ((^^-li-U» ^p^J j 

:(# ^ij*ji§ ^ijit 

^ jiLil! JL^T <*aT «>» J^lj Oiij juu 

j—Ju 4jaUtl 4JLufejJl 3-°J i^Lstlllj ^La^LIIj jlj-t-oVl j-aj 4 jI i^-^LaJJ 
j —oj (^LuJI 4_> ^3 LI, j-aj 4 jI * LujJ! 1 (j- 0 jJLLaj 

t h i mLL-u 3 c 4 _j g .^1 > »Vlj ^LLtil c_-o* LuLaj 3 >LLLc. L^jI 

<-j| jJIj 3j_jLlXI 4JU-JU 3^ c>^-^ LI, JlLa 4 j!j . LjJ*-^l^ ^1 jj-aV! 

-jjjJl 4 _uJlo ^Jl LJ3 j_<_ujL^ L^oIj tUrtMia 3^0 4_>jL^JI SLuaJJ 3 ^ •^IaII 

V L^j ^sjuuuj c_t^l jjlII J^pJLl jlj-oJI I jjt ^1*3 (j\ 1891 4_L_u 
L^_lI2 ^3-C LUjJ 6>^ L>^ ‘Ct^La ^31 Jj 4^1^]! ^31 

3^ J * 4-j^tTo. JI ^1^ JJ ^ ' q^ullu 3^ ,l ,' £jLt]| eJip.1 jJ! 

55 CjLSJLLs J^LSJI 3-^ 4JjJl5 ^aJj tgjlj_taJI 4J 3*^ 

lO *" 6 1 }) j ray-X 4—u-Lt-oJI 4_*_ti^LJ Rontgen «3^ e ^- J j)j ))< -^Ltiu^l Jljuj 
J jfcj i4_auuiVI cillrJ 4 ^jLUI 4_juo<VI l_jJ i jju <jI «4 jjI£Lj1^j 
C jLcL»-tIul oULL> (^jJI g-J) CjI^J ^ Leap I 3 d 4JL_a^_a 
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QJibuJI liLuuSl 


t BecquereI ((Jj^SLu 31 4jj_Ikj 5 JjIdI diL>. j_a CjIjj d^<>> * 

Aj Al U> tt JlJ5C_J O' VJlJ 4_£LJj jjLj (jJ lJLA ^}La| diSfc-O 

(JJ^LaI 0^ :4_aj_£jLa j_tcj t LaI_4j 4 V a iSj -^' 2j_aLL 3 t . 4 j^jIJLI 

Cjljj Cj Lc U-Jul ^j > >s \ \ (JjLu J^c 03^3 \ q , ..as ^ I2i3 o- 4 J^ujj ^^_ulj^_jJI 
^U.j i _ r ic 0-° «^-|j?6T 10 fi ' J Sh4 3 

♦ Cj}Lc.L1j CjJlsc_aj (j- 4 4-0 Jj 4jp3 Jj_<-oVI ^JijjJIj lIoj^_a 

L$j lU-lscj La c_jj^j 4 mi^JlU 4-la^Ij^J! Cj^LcLalllj CjLcL*_tI/^M oJufcj 

. 4_uLj^^ < \U I JlJJV y\-U2 J_A ^ « <<OJ j^JI 0 -a 

^jLa ^ d J ^ dJillst 3 j_aLLi]| cJj-tiuli^l jJs ((Jj^SLu iQ 

I juk Jj-^I (j£Jj Radioactivity ^-cl ♦ <^1 JalAlII :^_<-u' Juu La-^ 
oLuj' ((Jj^Lu)) <—al ,V<<I l_jJl>. Jl£j .jLiJVI jj_A IjJd Jl3 4~» > mUj 
11 ^♦i^i La Lal£ dJJj jjLuaj 0^' 0 -a-^ . Ju>. ^ <^4l 4lL>.j)jj 

S CjLc.L»_Ju| JiLju ^j_j_j!jj_i]I Cj^vLcLaj jI^-aTu-pIj \-q1c. ^ a 

j_A lji_A ^1 J_a C.<-JvL^>j S .U La CjLcLjlcI)^/I oJl&j 

.o'jj^jJi 4 _JL_ujJ Lcj_cIdj_a ^JL-saJ ^jJI ti dlcStjJI 

. L^jjL>*jj L$jl j Til i . ilj L^Ibtjj ^ c^1*_aIj 

4 j Ml 3 JloJ^ dut-g-j JuJufuJl L^-3.A-aO CJLc.L t-cul O' 

* 1 ^ f n rt H 4_A-iL^ <(4 J ts~)~x- mi)) CjI^J CjLcLxuIIjI ( t jy-& (3^ 

Oj^i liU S L^j jj-ajI ^yidl old * M»y 1 lLUj jju-^-a jjfc ^^_uIjj_JI 

5 LaJljJjj (Mj t4_j£.L*dI>VI 4 _j-usL>JI ^J-Oiij L^J iSj ^' J-^LlC dJLufc 

j-A 34 \1 1 < VjI ^^_uljj_JI CjLcIjuI)VI 0JlA <-^l 0^ 

( jr ^ 1 ^ rr. O-^-u O' 0^^ tQ*\ miUH (Jj-3^. (^2 4_j 4U f'j-A 
4_goljJ CjJl- l jj iJ_a-xj C-l jv 'j ( _ ;r IL>. (^jU cilLi j-LaitJ Laj 
1 . 0U «" ^aJj t40^j_*_ll <LuLj^JI ^-u^LutJI 4 _j^_>u ^^_uljj_jJI 

4_*_^Jl_La 00^' ^^LjuIiI ^jjjjidl ^jJjuc ^Uo^i CjJjvj ^ 3a (4^e_uJil 
4 jLUI ^LaLJI ^Us t 4_1 jLa-a 4_u_u_Ljj ^La 4-hToJ t' ^ > «3 < ^_a 

1 ^jir. 3lUlO t^jL>.j ^^_uljj_jJI o-a c< <mj! 3^_aLLi]I <>jla o' ^^L^ 

♦ L»-d>VI j^LjoJl ^A-t-u' ( a J->-3 O- 4 LlLs La^ 
tC jLjj 3 j ♦ " 4_Lc t flniCi La JIa 4_Ia_u_uJ t4 Uj < nj ^jLa 
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6s_uAAjoJI CilgjjJIg qLuuuUI 


jJL La Ji<-« (jloj-c. lil I^jI£ (j^jvLiJIj gLq l xll cjLu ^jLs 
CL<JLx_u jJi-3 ^jLa Lai i(jj^J)jILa <j*_33lj (j* < < t i l l Jj Mill lj) 

L^_jT jl_j_j 14_J c.<-cu-A^j 3^tl»L ,*;■ < u Lt-tiuV 1 J^U:J 1 1 ju& 1 ^(ru?i 

j) 'z- ) Laj 3j) t-'-w L 4 J 4_i^_>u CxjI£j ^Jl dJ jjv 

I JlA L 4 I £_<-bjl JlII : 4-jl>*j-u±a 3Ll*.L1a ^Lal Lgj 1 jjj j-«_uJI ciJIj 

1 Jlj La jUj 1 _ 4_4 I Juv j-uSL I I Ju Jl9 (j^C. L».tTu V 1 Jal mi <tl 

4jj-5eI(J1 (J- 4 ^ al ^JJjjILll jl ^_u 1 j^_l 11 CjL l 4^ 

L^jjLcIj olj-U ^j-oiij ttliLuj 4 ^Jlj \$ t >hj LLa CjjLcI Jl3] S 

jLjlJJ ^jjjji^jil CjLl 4^ (jI <**''3 iCjj^JLl Cj|j_tfu£. 

CjLcI ♦ miVI <L£>jLkil 3j_3il <>JlA J^>.j <QjJ 1 ^ 3^~ V 4_beILsJ»l 

« Laj-aLJuj ^_<JI 

(jf Jlj V S (jlil ^JLjLjJI 4_3jL>JI CjLcLlAVI <?JlA ^ ( _ ;r >o £pl £>j| 

cillj (JjLlII 0 JlA (jl j_Aj i Lgj I^_j Jlv Lu^*» Luo^b ^pD^-»2J 

iijJlj L^ajj (jy^>- A LuLlc-j^ \j ,/>\c ^j_>o jl Jj V L 4 K CjLlI * miVI 

4-L^Jj .jJlaj O^J-^ ♦ • * IjuJlx. Ljula . .3juJu>. 3_}La .. IJljJlv \j 'iC 

VI JjL^JI <_*$! jJI ^LuiVl CjlJ 3 jU! ^JL 4 ] V ^ 

La-A Jl_Lc L^Jj t 3j jlv 1 g K tj j_lu j ^jLc 4i_jit_c 

5 

t 3 mi^v II JL^llLt^l ^-3 ^j . ^j_j jljJl (_aLtlT(£l J^lj-c I llUj 
Jj^.jJ 1 ^jJl ^^-Jjljjl J ts^'tc, ^Ll£j .3JuJl>J1 3jU 1 t4jjL?el]Lj 
l_Lo 1 ju>.1j ^jl)): VLa 4 _l^jjI^V 1 ^l Lc^LLjjj ^-3^ * L*-« (^lUjlII ^Jlj (_^Lc 

^1 4_u_aJ l j£ 3jLd ijr «L^aj (j-Sfcjj ((CxjuI Lu3 1 jl>. 1 jJ ^|j 

i_a 11 < a V 1 ^)l 1 1 898j-l4-<-ujj 1 3_IL^j ^£i VLd^ i LjJl>> I ^jjj L ‘ L ^,,, a 

^jJL>u ♦ miVI uLLiuil 3 jujl>J1 3jUI (jL ^jJiJl ^lc LtU^o 4 3 \l -LI 1 

LJ>J 1 (J_ul_jj| 4_aLc J_l_3J^ulJ .^jjl^Jl (jj-4-t-uJ (jI ^I 2 j iljUjLV 1 ^ 1^'iC- 
^-alJ-5t^ . 1 jL < Jl 3^ (J\JJt_U^il £jjQ LaI .4jSt£jJL 

Jl_Lo »1 <a 1 ♦ tl 1 ^ 3 't"i r, 1 4 _u_4jL_uI diLjisaj ILc <<13" 

(jL" <j IjjI^ c__<_pt_»JI l^ LtTuSLu-uV 1 Ijl^j ^^oL^IlaI 3ju h ^-Aj .^JLo-l 

.. ^-LLJLj cf\ mi j_Ll3j 4 4 < ».UJ1 jLLuJ! 
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QJilaoJI liLuuSl 


V (^jJI (-dl j 4 LlIaJ ^/LJJLJ_lI^JI £jj 4 Ju!xl I (j^-UL l^-iSLII <jl£j 

1 ^ aIj \ ft i^-y -'Oi A L^JsJ 3jUs1 0ju& _L^Lii 13] VI i3 JlJ Jl>. 3jLo JjOJ l33ju 

4 fcva-1II ijJJj <_^Ioj 1 ^ 13~ jjjSj 4oloj ^ jr 3 L^a_tJojj 4 L P»L4 oVL> 

J JlZ* <-3>£. u*-*-JI L^b (*J^|>M L$b U- 4 tiiLlA 

.«5 ^jSJu-^aj O^eJJ J I JlA Ljjl t^jJ-ilj t(jil n£j± J-33 V)) 

^yic ^JLjlII Lafcj-u 4(jrt^ X <Vu 'l ^^_ujJj_lII \j 4 fcn 

Lr^l l£JL 9^ L^J^J ^hhJ^ J-k 3 -*-' 3 -* *' *<J3j Lgjfel mi3 i jt J>j3 «1 <igjl 3L>» Jjoj 
< jr JLc. (Jj_t-aoJI j_A l_SJl^JI CjIj_u_u £_>j? (S^* ^t^^ltl ciJJj JlLc J_<ajt]l 

(j^-L uC iJI ^JuJoJI (jrUjL*J,l (jJjufc JjJtJj t(j-A j3 (II ^^_ujJj_J I j 

Ml ) 4_ J_LO j JV 4 <?J 3 ( It ^ .* ^ CjUl£*Vl (j- 4 iS I L>^ * * CyuSI ^-tTuil 

(jl ( ^ < 0 JI j J>j 3 (II £)_* L^J *X)V (jl£j 11 a <j-4ijjLj 

I Jl^j jj_ (dll qjC. Vj J-a_*_a Vj <JLa Lju£: ^j_ojJ» : Lgjlj^jua C-<- C & ^jLa 
Jj-3JI ^^lio ^ Lh 4 (3^>* * Jj3~tl J^L>«JI £<^-u*JI 

£_aj 4 4-^j-T(_Jj.1.1 LuLo 4 tjUjtl Jl^c ^ jr >.j)jJ CxjI^ 4_l3oJI 0 Jufc jjl 
La j 1 1 (dj LuLo (jy'i < n <J_ao I CajuIUj JlS J^_u_*J! jJI j-j_L*JI Ijla tiJJj 
^—LiJIj >LiSJ C.<_L>. 1 / *1 «U LJLc JlC. I £ju£j . J-caII 4-j^JL>. 4^^j_4 

^ i c, u 1 1 J MjUu ciJj^>. I 4Jjlaj jL^lII LjLp^ I C(Kj . 4 _aI_A 4_j^_>«j 

. . $.L}^.IJ Lou <-»U 3 ,11 cl <.mU «:L>. IIiL^ ^ IJ) U< 4 Jjio JlJ Jo. JjJU jllll 

(j-A J-J-iJ i_U^- oj-4> Jla JL>JI I j-A Cr^-J 

Ij_aLud ,c_-<_Lao VL^o Ls-Aj ^Lb ^Lc.L^ 1902, 1898 

(JJb j_ 3_£ .jljJa 4_I j 3j 9-^jlm I ^ a L4-&J ijLj lit^Lj 14 aj 4 jujo 
jl ^LULII 4 -<al3j (j-£- (Ujoj (jI JlJj-j V 4 4>j-4_u U^lo 1 LuLLc ^jjjIjJI 

5 jL^Vl ^Jj ^ Muin L-kj-3LJ 

J-J-U Jl3-3j i(jyLuj ^yjj Ml VI CxijOJJ 4 1^ ^ Ml I J- 4 -*-!! ^LjI CJjL-sDJ 

. 1 ^^nA" L^_4 jL3j ^1 3jLU 4 ?j_a 4_c.L jc-JiJI L^_L3t3 4j^VI ^jLaj 

L^lLl^ 4 ^13*1 1 ^LoJI jusj 

t^3 L^J JJ_3ioj 4J Ci 31-%. 4-ttu.c 3jjj?c^3 4oj-42La 4J^3» a j_iC 3Lo 

4_IaoJ U^jjIojj (JjLaj j-oj L«Ju£.j .. l^J VI ^JL^aj 

.c_jjjoJ,I ^jjjljJI I JlA Jjo La j Jo jj Ju \ 4 > nj J IjJl^LjJ 
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6bU^aaJI CjIgjjJIg qIuuLII 


l_3 j£ CxjJ :4-ulL o 4_i j-xulu ^jJl jL>J1 4_Lc 

L^jj ^JL*J! 1 ^ j j ^ ^ 4-lSLju t ^_uu Lj ojI_£ S j.<.« $lj3 
..(jjU! (jl L« 4lllj :t rtUi i 

4_j_b J-JI Cy* 4-t- u^A - Jlju 1902, ^Lc 

<-_ijj». ^UU! jj-UL (^jLs JU Tcv l iSj^ 

6jj cr^*^ [pi dy 3 ft^ 0 j-A < ^L^-U 

1—i-c-tSUI ^Ul j_jlj .225jljJu>JI (jjj Ji^e T ^ 4JL33 

j_a 3!^_cl jl_Lc ^Lcl ^Lol Ij-LsfcJj VI mhU (jCtjLCJLl 

- ^ «tl c\_s 1 

. .I_L$_<_JJ ^- L UO \j 

. * Lua-CUj 1 Jl ^ ^_JJIjJIJ_j | ^-LLO | J 
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^Vi aiui. iujuii mijjiJi (> ajuji 3 

^j±L^I Jl_<2_£ ^_J * * I #*** ^ S^-ALLs ^-LC. 

. Ig rf. t h MI^V tl ^ jr 3 JlcLojJ SjJulLa 3jJ* jLSLjI dJJj 
j-^LaJI jj-La-j-j JS)^_LaJI dJJj cIOJljuj tlijjlaj Juilj 
Jl>-jJ Ju Jl>- ijr 2>. jJ J-& Cj jLa-" ( a a J_cj t^L-ujV! 

CjJl^ I J I Jlxj La Cj Jl>. I j . 3 Ju Jl>- JjL_ujj Jjj-L 

JU-^uVI lLU j ^jL_ujVI rt tl d_jJI 

L tl Cj Jjv 1 4_oj^laJI ciJJj CjjI^ £>"^J * * JlsuJI 

<3>k £y* <-3>c. La J£ J -L^ o T J Cj L$jt VI 
4 _ILjJlj>JI 1—ljv-jJj_LSLT(JI 0 Jl^_ 3 tj j 1 > (i tl ciJJi 
4 4_l>.jJ^-l>JI t U*lj4.tl _}1 JlC.I JlIc JlC.L_uJ (4_aJl3IJ,Ij 

<-< '<>ljjj CjLdLiw CjVL^L k I jJsIj-cj jjj 

..4jJ L-^IsI 4 _<^_l3 CjIj 4_uJl*_4 

-:4*riU *d\i 

CjJlJWJ 4_42_}L_4_u <d 3jj. t-> tl 0jufc ^j] (JjJLi 

C^t-til (J_j_u_u iSj ^"' Cy* *—La J) t 1 n~ t 
Cr^ ^Lljuil (j-C tipi 4 «LjjJjlII CjIjj^lII £>£■ 

.♦$ JL>JLI iilli 
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6s-uAAjoJI CjIgjjJIg (jLuuuUI 


CjLaL>JI jjIulI! ^L^J! (jj-SJI ^JLL-a < < <itl eiaVT Jlla 

I S 3tl 6 L^V! ^! jLiel^L>j t4_3 Ju^aJI ^jj I^_aI 4_u Judj 

ijr Lc. 3 j_aLLi]I Jjij^jlII * h fnKl 1 in <±^L5tj tJLjJ.1 I JlA 3j_lLj 4_>j_} Cm > hT^I 
3 ^— 1 lA. iCjL_j_j^_<_uj_II ^ (JLdj-J! £)_a (JjJLSJLj ^^U j! <_)IdjVt »» 

(j-3 (_)^>jVl (jJaLl (jr 3 (jJ^*-« jl>.Ijj j ♦ mi" < nj ^LVI j_a (jL_ujVI 

^ i r. 4_j_>.I 4 _!jVIj 4_La_L>JJ ^j mm lc t i<n> 

(_yJjVI 4 j1j 1 ^J1L a £)L_uj^LJ £>£LaI 4 Lm ( m «11 JS^_LaJ! dlj JILaj . <-d_Ii 

: Jla J^LlW J < tfinCm i J (jl 

}Lt-A JUSti^ tciJJ j ^yl\ LaJ Jjj <^3llj 4 <>l3 I'j JuJL>J|j (j-uLfcillj c_<-A jJI 
ti_Jj_L>.J VLa-iu ,^t,l 4_L£j_iia]l £ I^jLn. jJi Q*JU aLaJJs £j I 

LaJ) 3 niCl ( nl (jl JUU LAjILL-uLs dlj J!lA L^tJ tLj-CJ 

iJT £i <<±-£j- xj-uz 4j3Ju !j_Lu2jj ^a_AjIMj ^a-AJljLjla L^j IjJjjj t4_uljuJI p (f'\j j< 
i 1 Aj. ^1 L-uLuS-^J l3jj 4_3j^c 4jjJlA {ja 4_lLi ILa jL^lil 

t * • 3 ) 4_j_jI Jl_lJI 4-i^l mi^m i <iVIj 4-u-Sfc-tJl iHJj J!l4J 4_jT L3_». ^jiu-A jJ,lj 


j ~»- «-^ U < £_j3j_a 4_jL_a ^LiL<a c-.«-A jJI £j£l ^LajL^JI <^s\\ 

< nlj j- 1 A JJI L) 3 MI^I ( 1(1 C-<- L> . t^_x5_>.Vl jJ-uil i4_L3j_LJI 

£jjQ LljjJ La (JSL ^^_lII t ^♦ \ > \ jlSL) V (j_uJjLiaZLll 4_ut_uo 14-JuJv j_a ^2 >^LaI 

VI oLLISLa! 

d<- * J JljI JjII C 3 (^ jJI JuJL>J| 4^jl 1^1 A C 3 miT^I La-4 

J • 3 < clL^-ILLI jljJl^JI ji_u_ul£i L^Hj>o ^j_a CxjI^j cjLLiJI 

j_jju-£i3ilj ^^L-sdjJIj ^LtlJI 1 1 jSLaj .. juJl>JI (jJula 4_lH_*JI 3jIjj>JI 

..jJI 

3jl ts~t •>- (J-SLl-a (_^~a 4_ujl*J.I ^1 4j>.L>JI ^L^jl 

j^TulJI 4_iI Jlx!I lLLL ic ‘ «lLtl j|jj| ^jl_3iJI La^ij_a ^.J 

4JL 1 Jj^laJ! 3 LUI Jl^>JIj J!j-AVI qa ' 3Kj CjLaUJI 

4-u-tL L^_Lc 0 _st_JI 4_3K ^yJI CjLaUJI ( j-« 4LL. jluu La 4_u_aJ cLjL£ 31 
Jij_>.j_II (jy-Ll t ^ ^ cL<_re_Jlj '. .j3 r.tl jt »^~aV 1 ^JJ 4^LudVL t4JLi!Lu3 
«,<L>34 ^Umi L^-La 
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(Jivl Juj <Ll>» jJ I j 4_uLulaI<JI ^ixll j_u£LJI ^Ju&jl (j£Jj 

^ Jiitj 3 jJulLo JjjJoj JjLuJ jl£jb! 4 _lsu ^Aju 1 ^ * * 4 Ah-^.11 

cllj <J£..oLjfcj (^jJI IjlA »1 <>u?U j,«^>r. cjjl>. 1_4^..^L>*j) ^j-o 
cjUU~« J£<> L^lji^V^ UJI j>l^11 ^1 ^.UJI j>U>jt ^1 ^L^VL, 

4a_j^>. dJj ..(jlsjV! (jK < a _} JlC. jtajjl <-LUjl£j 4 4_uVI 3jLiaj>JI Cjlj_5e_L«j 
Cjl_aL>. L^-J L<^C- _ ^-*2 _ljj CL<->uj 1 VI ^-Ic. j-yLJj O-Stt-JI ^Ibw 

(jlajJtiLj ^ jr oj CjLjia-L) 4_LuLaj 4-$-lii« 4 j g I f. 

.. 4_u jl*JJ cjIj^U I L$jL>-L>* 4_uL_oj^U 
.^Lj ba-^ljir~ < oVl 4 jjJjV LojIdj-JjLjjjJIj JjjJdl dJj ^j_Aj 
. JjuJ 1 (j_« j l/t-cuTu-uV I I 

♦ 4_u I j 4 j J ?• ^ 

. 4 U i nil 4 <?h4JLI (_y>- jJ^_l>«J I ^r uiU ( Jl_^£.|-j’ 

dc^U! J^JLI jt JUiVlj <^Vl JUilo 


(JJj^J jl Ml^*l < II ^ (jl ^_yl(Jl 4 4 -U J^ -i j I Jjljjaj! dJj 

.. ^jJaLi {jr £i J^-jlJ! Lgj i_<_A j t4_u J_*-o CjL«L>. jl ui ntjj 4 jI 

jJloj L^tx^j-Ll l-«-JL<-uVI tiJLij Vj VI jL-salo^L LlA JjLujj 

L$J I JlJ_ 42_*J .jjC. I jLJJUJ CUSfcjJI I JlA 4jL&J! (JLtC-A 4j ^ 4 < Mj ^ jJI (jlSLaVI 

♦ 4^-cjjl^Vl LgjLa-IU 4. u u U ll 

:*Jt 4* (I) 

£—u2 4_i_^_L«JI Cj L^V I £-*^J (JJ-& 4-Ial i n t ) Ll>.jJj-(So 4_*J£ £j\ 
Juuil fjjA jl * mm i mV! Ulj £^ZL>JU 3l_p- ^Ic. t n i _yllil 4_uJ_»JI /> si > „V1 
»1 \ u.VI ^^yJI j U n 3 JljJl>. Lj^IjI ^ ^Ir, i-^1 iii'^l 4lsL_u_tj j 1 />ij 1 

VLc Q^ulII clllj j .. Cj l^p-a jJL^LJI l^VT j_L3 4 » > nLtoj Jl>. Cjlal < m <a 

cjLj tjj ts~\” ‘-^4 ^^yic 41 a jJLl L^jjJus (jl Jj t^lj3 (jl j-iiuj (j^jti 

l_jJ ^LlJ ^LjVI L^j CxJLLj CjIj^j L^JSLIj 4l_Jj JLtlj dJ j 
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6bU^aaJI CjIgjjJIg qLuuUI 


.aJu ^ CjLJjJlII ciJJj JIa 

(jL-uU^U ^S_aI Juil3 JjVI 1 ^ t ^ »<i t L 1 c / ^_la JuJ! <jLS 

4_J_iLuj_iVI O - I £)_A (^JaL-u^JI tiJJj ^S^ -ua J ^-jl ts~\ !'~ JjLJ £)-A 

* LglALaJJ 

(jLtfuS l^jLti-^u .. 4 -lLoj I 4jI JuJt JjuJI ^j_a ^L^-cuTu-uVI bj. gy-1 dulS^ 

CjJlLaIj .. LJj*>£y »1 <>u?H ^ CjIjILajJLSJI l^VTj CjLIa jLjuI 

\ C. (_j 1, t u )VI 3l _ l j v ^j_ul_<_ul ^.u-^-l! t^-uaJuJI^ ^j-u_<-tOe_iJ I 4_jJulLa t L^jI rtjt Lt ) 
* l^>* 4_<_ulj_}j d j♦ j ‘t-» tl JjlI ^_a j i 4 l,S-,,„ ajL p 3 jVI 

C-cll^J 4 1 £C,jL (jLcujVl ^ If- jc. ^Ull Cj L>- Leal ' (J^JtZu-ul 4 _uLS_aI cJl^lu 
4jJllLSIi]| (Jij-LaJLj dal miS~ i mVIj Jl^JIj 4<?KH J_aI^ j_A tilli JS 

t-u ( »VI CjI^jLLdj 4_t£.l_LuaJI jLa^VI (j| . 1 )L_ujVI 4_£La CxjIS jJ cr^ 

i_4_j] Jul-lJI ^j_A jL^uTlluMJ <Gj Jl>. aj q~*~\ jJ_q_>o CUse- i.ua 1 I 

^j-C. < CjLajJjlU £)-a JlLfc j Ju3 ^j_a->U L^Jljj-Ls ^jjC. ^S_A-> (L^of.) 4 _a_jJL>JI 
j-uSLll (j-o^LstlLeulj *4lL<_uljJj 4 < ,-t*- '4 ^LLjJ t4 _u JajVI 3jSJI ^Umi ij;r Lc (jlS_A 
j-jJlj La (j^_L»JI ciJJj <? miS I jSj . , ,.rJ LuJla t4_Lc. 4 _uL_u_jVI La-4 

<—3j_<_u t4-jl JlJ VI IJl-A La j t4_Lc 4tjjUtl 4_uiifcj Laj J-Aj (jLeujVI 

• ^IjlJLI IjlA JjLfc ^ Jlaj 4-ajLoII 4_LJl 5JI Cjlj) (< <itl 1 ^ j ^ *j 
4 _j C^-jI Ul j i r, 4 mi ^jJl cH<Jj)Mil JlSj i^jLii! ciJIjI iLafcj 

a lj-^!j .. jLJjUJtJ CjLj L^jj :dil .. 4_uVI 3jLia_>JI 

(o.i> ^£L-uiij| .»^Lcj Jjw 

(j-A jl ♦ Mi"i Mil oy t4-L>Jl OLuis' (j-A Lj_lC 1 m 4 Ll». 

^_A_<_uil 4 _<jjL>.j 4_Lubti .jLslcVIj 4_u^L_u_>JIj 4^jJI 4 jLc Jul_JI 

4—L aj la lJlsI^_a 4_<_jI^Jj t JjuJI J Lt-JuTn-u^L! 3^ I L^iS ^A-tfuJl 4_<_uL>-^ 

4_j_*_j_j_L $ y -1 ^ 1 Jl JxSl.uj L j l-‘-l.lls^j ^aJLu jl Julu CjI^L-u-a ( j_A 

4-uLla-S jl j_a ^j_A Cj1uj3_>. (JLaHjL ^ |-4_u^_La jl 4 _jjLvjJ,I ^SJbj 

»jl ♦ Mil r »>U ^ISJI JlIc 4_ULulaJI lLUj 1-Ajjl U~i A ^j-A 

. 4jLuIS_aIj 4jj Jl3 JSJj 

L^jlIL^ .. ^LLa (jLjuVI JlIc. julJI ^j-A jl ♦ nil i ii I jL^eS 


ISO 




6-lj^juJI CilgjjJI ) 5 jjG 9 c9l.u V . V i. m l 


t4_xjj_us CjL >.j JulC. V] g. LuTuV I i£j .j £)| ]auL i"" V 
CjVL>Jtl 4 » Ml o ciJJj L)l jl t^L-aJcVl 4 >JlA £ys (j t n 

tillj *» 4 j^ mi til (j-L*JI 4-u-til > ii-c CjIj Jl3 J 3 LL 2 J (jr ^ Ji-Ju (jP-II 4-uj-tiaJl 

^ 4 < IIJ <rt^-LM JL>JI ,.jlj-» U ^4 4 j^ mh!| 

..4-UJ)<>ill CjLcjJlI CjLjJlOj JIjIdI (jr^ ^^U*l Uij ^N-kJLi 

1 C, & I 4 ] ^LujVl 1 ' ^ JUt-lil J Ls-tfcU-t-u' J (2)l}Vl^ 

.ilj Lcj 4 4 -ujla CjLjJlOj CjL>.j_a <JIjlol ^LLaj t<Luj <^U CjLcjJlI JoLaHll 

. ^uiJI 4 _coLv cillj^j .. 4 j j,* Mil V ciJJi J JL ^ j' 

(tjj) j r.) 3 -* 3 jj_uaJI J mj ^JL*JI ^Jl3j <±<jjl>JI j <^»ll 

ijj) j ♦ If 3jjju>JLl SjjJLJI 3^3-1 <-&l miVi i dVlj 4jjjJJ 4JL>Ij9 3_}JulLa 

14_j_j^_lVJI ^I 4 -J^Lc. 0j-£s >-I 4jLlA ciJJkj 4 4j^_tiu_iJI 

lLUj 4 (_p 2 >jVt ^jlni (jyic. jjlSL >3 4 >l ^-5 La ( nl ) 

cj'Jl-^1 mi 11 dJLij j__^_5c_i_j 4 4-uloj I JoLall]! ^j| Ijj^ c_jI Jlj 4>Ltiui.I 

^j_4 4J_ji_4fc C_jl_J_3_^ L^3_4_oljJ ^Vx- 5 g> 3 h ■■»- ^ 1 ^ ♦ / >NJJ 

JUJJ Ijufc ijr 3 ^^_ji! ^- L ^ T tSLo LlI CjJu JlS Bjj /^n CjjI^ (jlj . l^-Lc CjL aj-U-t' 
J *>iJI 2LJLLJI vU ^1 ^jVl L^jjIju ups 

jiitlL-uL) 4fiLul!iJI 4 jJLL*J! c_jj^>J! iJ ^i LajjI^j ^j-c juV (jl£j Lbtj < nc. 

Jl*j 4^^i < „>U1 CjL>.j-oj jbljJI CjL>. j_a Jiir" > »1 jl ClxS ^jlJoVI 

Jl_*_J 1 ^ i J < K L^Jl 1 3~ I (l\^ 4-LtJa^ VI L_^l Jl^V! ^Jl CjI^-jLLxII i^yQ L^JI_4_uj] 

^L»-cuV I <Lj^L>. ^ I ju3t_iL<_u I 3 I— : ^l I LjJ^jI j^JolxJI 4 1_^_<_4jISLa_jI 

^J **•* 4 g l^_4^>JI Cl>J 4jui^LI (^pDjV! ^_La_4_4J 4 tf h ->t U ^1 4 M^V^U ^pljJI 

cjlcLajjl L-ai miV< > »VI ^-Li 3jJ lS 3j_p-VI 4 JLu_ujJI 4>jl^Jj 

CjIjI Ju^L_4jVI 4>JlA Lr^ J 

^j-^LSLt-}' 44 _jjI^_>JI ^j-sa^Lca^JI J^LiJLi-ol 4 JLjL^JI 

JL>JU 4_uj L pSJVIj 4_uj_ua]| CjU^j^JLI ^1 1 ti^wVI ^j^.1 ^lj 

j 5 cA4' 

Cb >j 4-»-4TuVIj 4 4_ljj- 1I 4_*_4i>U 1 — 4 .< j jv VI 11 ^r. 4 _u-£dL>- ^IjurtlL-ul - I 





4_ut_ulaJI L^ljJb 1 <i*vVl ^jj Lul ^aJbu (jl 4-<-5eJ 4 jIjuJ 1 :alj_a^>JI 
JL*1I 4_uj_Uail cjL>.j_II ^j^» 1 ^L_o^.Vl (JJLIj 4-jJLjLs c. i i ti^zi d ♦ j.U11 

^j-ul t h*w^U <djLa (<Ll>JI cjLuISLII J£j) 4j y mi «tl (j| ^ L 34 

lIjLv. j_a ^Ij . 4_j 1 j (j-jLUl <. < < ti ■ L 34 J>jjL5e_a (JLe-a ( jr 3 CjLvjII tilllLj 
aj f Ij i LgJ (_^ul < m^VI 3_ijj>J»l (j4_*JI V till j (j_a jl (Jjlsl 

, ..A / .tl ^jjJLII (j_a ^jJlu 3jjL*ILa CjLv j_a ^Jl 4JLtl>u JlLc (_^jjJJ JI ^jLlII 
. 4_3jj_*_a t 3jUfl (jl jJL 3 I 4_p*LJI ^ j_aJ^Vl (jjlll ^1 4_p*L ^ 

(J_uIXjuV VI La-4j_}L*JI jl ^LjJ1I-jj>JI ( j_a 3 jj3.Lll 4 j.}L*JI jj-^aJ'j 
La-a iL^-iic (jt*-a (^1 jl t(j!djVI (j_a 4_ujJ,l CjL>.j 1I tilij 

Lai t1 $ jIr. <—jjjfcllJlj <4 3l~r>JU 4 _uGjj VI <_j|jL<fcVI tiUj 4 _<_uIjJ 4jl of. Jg < nj 
4 _u-oL>- (jl Jl>.j 4jI j_t£. - 4_ujJJ (£jl».VI L^x-ajL-aitJ jl L^jIjJ|_j jt L^JK miLj 
J u9 (_y_jj.ll ^1 1^ r tl IjLjk ^jL>. 4—ojjGaJl CjLvjII (j_u^L*J 4_HlL>J,l 1 h*wV1 
4_j Liu I jl 4 j I ( ^f-( jy jjJ,l jLLaJJI ^-CjU-jII tililJ 1 ^ «.X^ j_c La La-3 t A h 4-" 

tl^lilliwl I jLj .. U^i 3 jj_>.La 4jjla jl 4 j jlc. jj_uo j_a jI i3j_LuLll 4 jjjJI 
(^yJLc. (J_uL£LljVI 4_j_a-X tillju C^nLol jLa-<-u_>JI l_^_La Cj * <>•* tj 3LI.I 4 jlj_lL 
4_*_ti/Vl CjLvJ_ a jLLj ^ CjI jJL j t^jJ.1 jLklJI £jL>* a • M^JI (jySrht « 

..alj-^JI 

CjLwjJlL (j-ul I M^VI (j-a 3jj-5e_a t3_ijjL3t_a 4 j^ Midi (^rL*JI 3j <jVj 
Lr lc <—LLJLlil (jL-uLVI 3 Jlc1_4jJl 4jIjX ^JLtil ^Jl3j Jl 3^ a!j-a->JI C-<^o 

4_<_oLt-orv 1^1*•>■ j a! Us / < 4_>JL*_a I jlXlul ^_a t4Jjjv ^j_a 4 jlj_lLJI 

4-j-a-SsJ l^>L L^ | 1 ^ jIr, jja- > mj (jl (jSL^j talj-a^>JI Ca>j 4.*.tTu jL! 

j)_a ^u-o^v. ^V 4-u-ollL ^-ull>- (^1 (j_a 4 _<_uSLjl_L 1.I tal^-a^il C^>o 4-t-tTuVI 

(_^JI 3j^)_>«J.I (j^_*JLj 4 _ujJlI ^-iC 4-«-juVl (j_a 4a£.jJJI lLUj j>SLaI LlA 

C<j a > m ^^LaVI i-dJjJlLa 1 m i j- u -a T JIj 1 a(jX-^J j)ljJ Ij J^LL 4x.j-a^c-a 
4a£.jj i_2jLtiv! (_yic J-a^. • (^^L^j-alSJI) jl 4jj_aG.II < A «iX ^jL^U 

jj_^_L (^LJLj i \ $ f a 4 mX» Ul alj-a^>iil C.< j> iJ 4-t-tTuVI 4_j_a^ ^LJLj t3^lil 

j)l Jj_3JI (j_c ( jr _Lcj . L^Jjj>. La-C LaLaJ 4 3h-V a (jlIj (J^LLaj (jGslj^. VI 
till jJ (jjjjiL.u-»JI (jla^ Uj t Lj^ t m c. (jlX j-aVI Jjl (^ tillj (j_a 


6-lj^juJI CilgjjJI )5jjG9 u9lu V . V i.uil 


(jj£j C-t-tstJ L^ij_>. Laj (j \j 4_u^L>JI CjUjLlaJlj (jjUl IjjLuu 

Cu_3s_xJI <j-A J-jjJL 3 LcJ_a i_dJj £)L£j »»4-jjl <n*i a 4-j-C.l » MtVI CjL_uI£L*jVI 

3_lcsL>JI j»^LaVI 4_JU-3 (J_lLS 3 jl «L*JI <^1 tilli <jl j« j'q 
i_JLijj (jl 3 jji (ttkil (jSLol c^»o 3-*-cuVl oLjjl£L*jt (J1 j3"...L 

(Jli-A-J j-jGj V 1—3 LtlSLluujLl JSjj-k CjI Jl3sIu_uLj *LlmJu ^yLc 3 3 ^"'1 J t4jl j (jr lc 

. 4_3jLjJI Cjj3G La 

^jla LuJLx <^3 ^IjILx^LI LaI Aj^LuoxI! 4auL>JI cGl£ <jlj 4j| ^ylc 
4 _a JlJUJ, I 3j_^_>-Vl lILIlj ^Jt oJjLLxj ,j I C« i i~ ^aJ 4_j_j jJJ Cj La I Jl selLuu VI 
.SjJlxLa I CjVL?c_aj 4_tcljj CjVL?c_a <y3 L^aIJ iitlLuuV t^jJutlLuuJLlj 

aIj-a^kJI 2uui>U ^Luo^>U 2 lu-*U* f I jl^LuuI -2 

A I (j_A I Jl_A J—LJ-XJ J i JlJL-I-I I (j_A J Lt- < T u- J- t - uV !j ~ , ,.V I Cj 1 ji Af. (_y3 

^yjl jJI ^LjlumVI 4-luoLv ^ jL3r*i < »1 4_3jjJsaJI aJlA i4_uoL>JI Cj La-ulLoHJ I 

tjZuv V <^t SUL^I cjLujI! ^ 2bui>U 2ULLUI f Luo^SU 

^a-aI ^j-A j-ujG <_yAj iL ajLuo L^_Lc Lujl>*j (_pil 4 _usL>JI ^ jL^V! ^ jr Lc 1 (l ~ 

AJi^J 4 _usdL>JI 4_la-AVI . 3j_u£ CjLcLajjI mi*11 

<—$1 Ji_AjLJ Jljl-JI ^j_A jlxtfuILuoVI ^yi^. 4 -La j-U L^jjJuS (_yl! 4 I<jJl>JI 4_3j^_LaJI 
4 _jLj 4_jLxLuoVl (jjJ>j 1 (J-u_aI jJI J-till ^^LLb 1 ^»jiU JuJl>*jj t<LuJsjV! 
^ hi C.<_ > o 4_1 _lIL>JU g-1—uTuVl (J-sxaj u^l L^jjJ^ clLIjiSj G^Lual 

! 4-luoU.I 4-LlLaJ! CjIj-LuuJI ^j_a .. CjLAIaj (jLuA j I 

CjL3-ulLgJI fj _a j_u^ 4_3jj-LaJI ^J-A ^j_A BjLaIluo^LI 4_a-5c_u3 CjI^ISLaI ciJLLA 

Laj ^yjJ_*_U CjVUc-a JlGj (jl (jSLoJ ^.aL^JI 4_uJlU 

.-1^11 

CjIjl-uxxj j)_c. (jLSLaVI jJJLj 4_j Jljl-lj L^.j_oj 4_j^_Li_1JI ^ Jl-A ^-j_tfuJj 
(yjl jlil ^buuuVl 4 j^J^J ^ jLSr" < <<1 4J2JJK-L2 JI ^ JlA (jl Jj-AJ 14-LA-UJI CjL^JLLxj^JLI 

^a 1 n*u JSLb t4jjj_LaJI cjL>.jJ,I (_y^ a!j-a^>«J! c.<_ > o 4_*_tiujLI 4_3ilL>JLl <n^vjU 
c «I <iLuj jJlaj t^l^-A->JI CLu>*j 4jutijLJ (yjl jJI ^1» u>V 1 ^ylc. 3 jJu 9 4juuisi]| (_yb 
tbljj ^L_uau. 4jLLjj>»j 4 jIj ju 4_t^L>JI CjLj ju jJI j_aj t4jjlj_>. 4_>.j^ j_a 


I J5 





6bU^aaJI CilgjjJIg qLuuUI 


j Ju-^j Lx_4 j_£I 4j3LLj 4-L<^ I ^ if jJ u-^j 4_jJL*JI 3j1^j>JI CjLwjJ 
jJj < A ^ A L (^lj .. I Jl^Laj .. 1 j i < 11*1 JjaVI cjLvj^ CjI ji 

L_uj i >nr a Lb}Lo*l 3j_iI)Li_c <_ «i > mj ^ i ay 3jIjj>- <jru t<L>.j^ *j^>J 

. I ^^ jjLuail ^Lt-tTuV 1 4 j a,^ 

^ ic 3jjua 4J t L-^L>. LujjliSLIJ Ijl^*. (jl t4JL>JI ojjt Ljj_<-aj lil^ 
■^JtS-Lju j_^uLi, Jju £-U3j t^Lt_uJV VI ^j_A Aj S1 .^ 11 4_*_tIuVl 

J_5fcJ jl_$J>Jl cillj 4_>-J t^ jr cl_U-£3 J_^_2 jj 3jJ>LU c ^Jj ifjl^jVI 

jl^JI Ijl^J ^jSLcI La lit .. LaTo. 4-j.cl t uij 4 ^LLd jJ-LSlLtxu.L^ 4 _jL^ .. iS°. J^' 

4jjIjl>. 4j3LLj <j_a i^lojVI ^_La_<_u 41 j A~ < >■ Uj dlij 4_^L*_C/VI 4 al L. tl 


4JLudIjJI 4^LLaJI 4 _l^ £_a 4_5 c_Ajj 4_>.j4 <- * > mLuj a^1 4_u^_a j-i£. 

^-AjlJI dlj < ,n 4_uL£Lal 3 jJl 3AI Ljj_uaj La 3j_aj * jL^eJLI 

3jj) <<o II 4 j uij La ( jr JL. (Jj ->JI 4 _jL^JJI LuSLaV ^j!il t(^jLc ^JLts 
j ^ fc>~ L>^J *4 3h V o lJ&Ijl&Ij £)L_a Cy* ^ (jIojVI i4jjL*JI 

jj_t-sa_j La j! ju_3_4_> I ^ 4 A h 11 <_Ja! j_aVI j I ^jlal^-cVI I 

»^Lt-Jul l_^_Lo 

^nl 1^ i ju^iJ I ^ Lft-tfoTi-t-uVI 3j^>. I ^_l 11 I > aj),l,< ,„V I 4 _Ld Lituj I 

1 loj < nj c-jj-Lt-uVI ^juj ^L-u.'v>U ^1 jJI ^Lt-JuVI 4j/^U> ^ji3ciLcuj 
Ji-^Jj (jl ^3 JlJJlC J-cl^3j,u£ lLj 1 ■ Ar lILcu V LiJLafc I VI 
t(-^l Mi^i ~ (((VI J m I (I £ (II jl (J-^-*-II Ijkjfc ^Lstll LjLi-tAs jLiTlCVI 

. 4_u jJ,l jl mi»II ^Pol^c_V-l 

4_3j^_LaJI ^Jl^J t4_u JljJsI CjII jjiiJI .j^C. \jJt LaL^ i_sl £~c I s\j U" , ,,1 J 

JjJwJlII |j_A 0 A< j j »J j i mi tl lj_A 4_cLl>j 4ijl_A CjI 3j«UA 

^IojVI ^Jlc. ^LjVI ^-bju ^jl (Jj-3j (2>^J *3j 3»^ 4j^ 1 r. CjM_u^iij 

Lr^l L^cLlC»I 4_>.jJ (jj^>3 ^<u (j-*J t L^i jjv L^_4 3jIjj>. J-^l OJ^4 

3j^>-Vl I d-lCu (^jbtJI y^.tl (JXL3ZJ Vj .. L^jL 4-4 

CjIj 4 A jj. U 11 £j_£j 3jjj>.m jj_uaJI j. ^ tA>"J t4_u-ul mi^JI 4_3jLLII j 4_3_i£jJI 
3jj-t^JI Cj^lb I La I jlj . t U 34 t jj_uaIL>J.I L^jJu j t (j£. c 3l"i^j 

'4 ♦ J ■ L tl ^ I C. ^J-LdLLU dJ_J <*• 4 ^jIdjVI (^CL>.l_JI 


tCjLoL>JI (j-^a 4 _JLc Cjlj-j^p Jl>.IjIu j-J Jlj dli (jI ij .. l_Lc CjI-LlC. 


I 3^1 




Lui ^L' 4 _lc^_lII L^jjl jj>» 1_4_4 

£)£<-« Ij tC-<-£jJ 1^ Jl£>JI ^_l3jj £>£<-« 1 JlJuJI ^j_a jLt-JuTu-uVl £jj l3 ^JLlIljj 

..aJ j_alII jLLUI jujl>«j 

La (jI ^Lu (jl i4_u JulU CjLaL>J! ^j-C lJuIuSLII CjLIa-C. 4jI 

L$J C< ( m j I ^-li—51 1 L~ a ( ^yC. 4_u JulII CjLoLiti] 4 JLaL>JI jj-sca^JI 4_i ^.laTij 
O- p- I Cj IjjZbju^LI L (jy-4-i.uJ La ^jjLla _} J-& t4jjL-^Hsl 4 -la-& I 

^j-C. g T J- L a (J^V^Vl (jA_5C_lJi£Vl £_A (jlojVl t*M II (j-iL*J,l cllJj LaI(J 

i 1 ^ If LoJOiJ ^ylllI JULjJI ^J_A JL^-iTuTu-tl VI JjL^i1 ^ < <.L A t3jl^»». (jJJZi 

cjLlJjjlJI (j—° clr'-j-j Jl^-s 4_j_udjV! ^LjJ,! £>-£- <±<_ge_iJl cjLjJLa_c La I 
ljj.i c-xaL I £)! 4-t-uajVI i>LiI»l J^LLla 4jL<^3"f' 4-uL l a a ^ I 

CjL_a ^Jl ojjjG JlLa-JJ t 4^L>JI jLLUl 4_uGdj VI oLJ,| 4£j->- ijr b 1^-L.i^ 

^ JUaVI ^ 2U^jVl oLJll oVU U n<t M dUIuj 4J tuVl 
oMcUUI cilJj dJK Uj ^jSU LLJI caL^lcuIL 2Lp-liM.tl c^Lnil 

JjLjjj a L, ,.lj * , „tl ^lc I ^««<L* ^ISLaI ^jHi.1 (j-« <LL^ 43jl^_5eJLI 3 j>jLL 

4>LII < h mi^> tl cjLI a c. aI^^-I ^>SLaa I jSLj&j . jaj £>-£■ jL*_cuiu_uVI 

(J-l^^ZLII L^jla ^SLa-j V t4juj-<_u d jL»,,, L-ij£ j I J5L*$j 4-LtZajVI 

. La Lc^j L^jj l^4 >* 3 3K a ^Ij^IL^L VI 3^Lull Jij-ka-lh <-LLta ^ I 
3_aJl33JlI <u!3lll 4>jla Jill 4JLL3 J! cjLISLaVI ^jla jj>I ^jl_3U 

L^jIjIjlLaIj L^LaI jujl>*jj 4 LoL^isI 4 a^U cjLaUJI ^ 

( j r a Cx^J U-* LAj-jjl! La ^ 4_la-A I L^iSLIj .. 4_uGsj VI 3 <j mi 3II 
.. Jl^QJI j 4_i_uljjJI JLaT^Ij J-AaJI ^Lol 4 jjJlL_a 1 «>*jl (j> Jt t4j a A? 
jL^JuIloiVI 4>j_jJI^_a ‘ jjuJI jL^ulmVI llL u SL ciJLlj 

iCjVL>JLl oJJt JjL^JI ^ i 3"It <L?t_ujj /a jr 1 >,U jLaSVI a L , „IjuljJI (j_A 
4-la-LJ' (jIolj-C^LI ^jLJI j-U) i^ill JjL_oJ CjLLlL_oJI jj>-Ij! JlLa Lu^_3j Ca^jj 
I ^l"*’ ^ d'.Lv-j t aLj^_aJI jlj)j aL>, „\ |j_j ^>-jL>JI aLg^aJI cjL£j_a ^j_a 4_3j^jJI 
3j_^jv I jLa_ 3 VI ciJJLj ^J-a—> oj .a . x-. < 4-t, 1 4 _j_cLu-^JI jLa^VI jj_A 41 mi I mi 

( j-A 4_1C.^Psilj-cVI 3 jJl»ILa t4-u-ul i n^ttlj 4^jJI 4jLc 4 i^> i^Via 
(cjL-uJljV)j 4_ic.LLu^JI jLa-^VI JIa a tl L^jIjIjla jLa-sVI 

(^A5eJ Vj ..^^j^-aVI a LGa.3JI dJ ^-a ^j-A ^LlaI^laj < <>)j 
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6bU^aaJI CjIgjjJIg qLuuUI 


..4JUI L4 4_j LT iLu 4 £ I U> t, I jU^Vl (jl 

(daL <_u JljV)j (^j-u-JjI) ^ ^ 4_uj_*JI 4_ola_L<Ui 4-u-ailL> jL^VI ciJJj ^_&lj 
(jlsjVI i (it (Jj) <<o*>JI 4 <<o <«-vVm 4_tcl_u^aJI jL^VI 

4-ujJljlJI 4_ui_u^JI ^J L yi\ j-iL-sa-a ^yojJu ^ 1 «>*Atl 

4_aJ iil a JjL^j Lfcjj-us ( _ ;r Lc (jj-Aj 4 4_lLu J 1 j <Lj£.ljjJlj 

(jlSLXI ^)_LU2_<J d ^ lHjVL^_4 Iljuuu, t V I ^_L2_<_u ^j_4 ^-Julu ^J^LI 

(JL..lu-UI CjI U**- a J-4-u^J fU Jj?e_<_uJ 4 >JlAj (jLajJI ^yjJu 

. 4 <?l~ -V a 4 _j^I^Cjjj^ jj-us 4- f t. u k ^_ r ic 1 g » j a :*-"m j_Sj 4_4-^L>. 4 -u Jajl 

jITlxj i4_jjJL« j’Lijlj VI I ^ 

4 4-jj) nil (jr-^l UJ^ 4 4 j»j« tMl 4-uIajVI ^JL*_aU 1 U && 4_ul>l_uJ»l L^H3 Jlj 

JojIj^>JI lLUj <j-saju ^43 4iiajlj^>J! ^1 oLajlstil 4>JlA JJijj 4 ^>£L«VJ 

/ «d A I ~ -L11 ^JL*JI J^loLLa J-4J jU^VI ciJJj <jI 4lt£jJU3 j Ju>o La-aj 
4_3 Jl_j (jLSUI (j_aj (j-4 jjj-^JIj oLjjJLlII Jj T > imi 

^ic. Sj-Jtlll 4-uIajVI j-Aljia-JI 4_<_ulj.} 4_auLLa ^_pj La-a .. 4JUI aLiuJ £)! ^1 
^1 ' g-l <>* Atl CjLi£j-43 (^jLjlII ( J^L_ u j I ^ **■ V 4 4_1j^Lj CjI^IlS 

4(jIfl>jVt (Jj->- LfcjljL -0 CjLcLcuJIj CjIjJJlII ( j_c JJLC L 4 I 

^J_5tItJI CjVLv 4jjl^l Jlaj 4 JuuJI ^j-<3 jl » MH 4 tlVl lILuSu l^p^lj 
4ial 111 \ ) .. Mj Jlj (jl IJljI (j^XJ Vj 41 JlcLo^ 1£- o £j .*^JulU 

^_j_j_>JI jJ^-l>JI ^JIjlU (J^11 (J^SJI ^s.j ^jSJj ..(j^SLi jl^ I_La 

j 4 L 4 I 43 CjLLjjlII (JJj^jj 4 L^sa-tij J 4 4 ?U Ul jjj-j (j^ (_^=»jVl CjLLlU ^Jjlj 
. I ^-Lt-U ^^ylil J 4<—^1 Ml^> ( 4 »Vlj L 4 ; j^_lU ^jl^-LaJI (j_4 t J A < . «. < 

:Ukj>i**il Oftjl VjJa («) 

^JLc. I J { ^ j ft ^ ' I cic^e-JI jjisajj tt jjmi ^1 <L>.I_>JI J -4 

Cit iII (Jj-la c. -»■ j i^>fj Geophysics 4 j .^jVl »L) j t? T1 
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CjLaL>JI CjL*_a^o ^La! ajJ^j ^ \c, ^IL V Geophysics prospecting 

t4-Ajiir~ Ml U 4_jJJL>JI ^j-oLlSJIj cl<-3fc_JI I CjJJuuj CLlC. jJj 

. £.Lj_u 2 -!l ^- Lt J t^^psjVI ijr lAJ ** JjVI (j-13 mi CjI j 4 aKH^ . 

<LujIjj (jr s <±<- 5 fc- u j t LuL^-j^-o* ^ <3 < nj JL>JLl <-dJ5 J_aju 
4 < 11 jLjJI ^ I c. ^-jJI (jlsjVI Lu£j£J 4_jjfc_ulaJI ^_<kl jJaJlj 

(J-aj Jl_<_A tij JlJ^_1_<_4jI Ju 9 ^JL*JI Ijufc (j I £j-A .(jojVl o-L^Lj 

J>Lv C.<-a.ij 9| C-t-LSfcj 4j a aVI (j-o ^ 11/^1 4jI VI 4_u_u_lIL 

4_<_j!jjJ geoph year 4 _j_1j)-^I 4_JjjJI 4_u_ujL ^^-uj La 1958 -1957 
^>.|j_Lll 4_LaLi i^Vc. J< mii I K L~ Cjlj-duJIj ^psjVl CjLulj-lL 

CjIj-^JIj 4_j_j5L>JIj 4 j mi j Ll_L»-tI j t (j 1 L a I j ^Lj) <U^.jJjjjIuJlI 

..CaLoJlJlj 2 LSUI CaljLUl CaKj^Sj 
4_j_3jj_L£cifagfcjil ^jJo La I irtJLJI I Jl^J 4-aLlII ijr >.l j_lII dlij 
4_tA_ulaJI (j-al4_<_ulj_i ^lc J-a Tl*T l^ 4_uJl*J,I <__<_<_u 1 j)^J I j C_>LaL>JI 
. L$_lC t ^ *X \ t 4 3h V a ^JjL-uj 1lj_>J! &JJb ^1 Ju5elu_ulj t4 3hLi,I ^jjLJLlj 

4 j > m j LLt-Hl (_^l j^>JI ‘(jj-A (j-iLaJilj jj) V <<o It 4 jtjjLII (j-olj^>Jl ^a-AIj 
L^JjLuj i4_^aL>JI 1 q "L L^_la J5L1j ♦ .4jj^J,Ij «Lu^ 5UI (j-ol j^>JIj i4^L5 LIIj 


Magnetic Method of Prospecting UiLtilMrfjUl 
<-J^_5e_u ^-L t -AJ *<j njLLJLl.1 4 -l uoLv- L^J jljJll ^oju £)! (j-° 

jlj-U-J ^ A Mil jljJ.1 diij 4 L^_La C^JjJLsI Lfcj^eJ 4 J < njLLutJJ 4-l/^a j-l!I 3j-jI 
oLu£jI]I L-tfiHifcj t^alc. J< Mi l j .. Lajfcj-t£.j J5LuJlj JuJl>J! J!la t4 j > imLLuLU 
(j_A 4_JJ_1_>U LI I 3 . L / a j >j LI >• t,I L^j-^Ijjv. {jr £i I & '^J (j-C. 4_4jvI 
(jL^ ..^jjLjlJLI ^j_c. ^ ... j LI > • 11 cic^_J| 4_3 jj_L ^j_uL_o! jjt ciJJ5j ..^jjLla 
1 ^ U ->j ( jy l<JI 4 _u-oL>JI 1 L »j L 1 imIqIiL VLsc-aj 4j < (mLLuLa 

J-5CJX (jl t(jL_ujVl 3Lp- Ij£Lj_a 4_jjlj_lLJI 3j_aLLJI <>jLA C^j-C 
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6^u^aoJI CjIgjjJIg qLuuUI 


a t~.<..3.1c. l3]Loadstone ^-uL w ♦jjkdl o imULulLI 

U_jl_i J-3 e-3j 4_jl_a 44 SJ 0 JI j^>- j-luzlj ^yTo- LLlA 1 ^ J ♦" 1 4_La 3^j» ts~> 

t( J_jJLa]l 4_3 jj1d Cj-HoJ 1 ^a 4_tC Ju^tJ V Jo.IjJI (jiSLII Lblj UUol 

UjIj t-jjJoJI-Jl 4 Mill 4>Uul Jo-G 4 j t hjULulI. 1 4ltO£jJI 3 ^jI £)| U^ 
Cjj_G Ct ♦ iTi 11 11 4-l^-UJ' <_jjUeI(JI CxJj Jui]j ^Jrn a (jlSLa 

^j_a J 1 " J ^1 '* A (j* J^^ (_p3j^U 6 J cr^- ^JJ it^tl 3^li3>JI tilij 

US . 1 a £ Mj J_tolJ-ll JJoJll Jj->- (jOjVt JJ JlJ ^jJJIj-(^Ul3IjJL>JI i U 3fl 

4 L^jlSjI Ulj t^jol fjl\ 4-LaGj (j-c 4jJui cJilHitJ Ij t inUL-tla VUe_a £)! 

. 1 $ i>>j <r • U-^.t 1 34j | 

.4 U rt i (^I Jl_Lc 4_jJl-Ju ^LJa £>SLaJ ^ < mjULulU JUJU til! 3 

a j 3 4VI 4 _lSjJJ La A 4(^G.tS^a jI £jGjj 9 1 £)SLaJ ^ ' tilljSj 

^1 Jl_Lc ^ mi j U Ll U I JUJJ 3Juiu JuJoo £>SLaJ fU (j-«J 4_u_ul^JI 4_tSjllj 

4_jjIj ^_ul_i_3 tiJUjiSj ' (J** * * U _iLfc 1_ l_ 3_i £_L_^u ^lc. 4 _L^_l2j 

^IjJtoJI JU-/G1 4>Uol £-a i4JLo^jJI 3jjVI dUol Iff* * 1 » ^I(JI 

43>i!UI j»tol_L*JI (jJJj j- i?r. JS jl J_3_a eJilHiejj .J_Lc 
^ J * * A ^_i_uj ciJUju ..(_pajVi ^,,, ^.Lc. 4 _<_uLj^ ,jL£wC 

. LujGj r <( ^L4oJ 

jj (^. 11 rj_a> 4_<-GL^Ii-^ JJj r lIjLLlLs ^lr. ^LXj 
jj) < IIj jj- 4 JuJulII L$j (jI L^ t3J 3♦ U 4 _o.jJj_joJI oLu^lj 

^JlLQt4 j i imU LL < ..o jl j-« (^jU>u CjL_j^HIIj jjo- <^>tl (jib till J^t4_tL>.l jJI 
Cr Lo 1 ^ < " i In Lm | l_>il I 3 jLtOi ^_ULJ till 3 £j La 4 J^LlJ 1^ J_3 Jl>iJ I >.V J I II I 

3joj_tl/ L^_j Loj jjJt-t-oil 4j ( kjULulU 4_tLLUI L<G-c^a 4jS^ 

c^jjiLal IjI Ijufc cjjocj US' ^ < mjULulU <JL>JJ 3jui jl 

. ^_U_uil 4 j i mjULulU jljll <_ylc. 4j^IL>JU 4jjo- (^11 CjL3_lUII 
r^yJUIl JiU ^j-ujJlj ^jl U i Ua ^julLI Ljr ^ till3 Ijlu Oy>~j 

^jla ^Uo CjI^ILo j-LtS 3 JlC ^S^Ujj 43jjjL5e-« ^Pr»jVl ^j-o 4o>l < II a Gj-llC.I I jl 

cjGLlU cGIS ULU 4L^jl_5tj| ijr a UG ^ <njUlim JL>J,I 

»1jTl4-uVI 0)] Jl^l 13] Ul 14-t.G4 j^Tl4.u-x3 1 £• < 4_uojVl 3^ , ; ;,3U 

13] ^<„,Ulim JUJLl 3jiJu ^jU t4j^ir <^ill cjGLlUJI ^ ^yjjuJLl jl 
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I 4_L_3j ^j_4 L_3llbfcJ ^_L^_JI ^JLc, C.<-<-o-l3 

<_3}Ll>.VI I j-& *(j^>.Vl (J-^LaVI Lie, *L * tijULuLa _il j_a 4jjTl>JL1 

LaL>.) ^y-4-t-uJ (J-uLxS 3jU>.^J ^j_ul_3j ^ 4^ ( IH IoLUlIJ 3jJlAlL L A 1 f. 4_Lc. J- U U 
^ 1 3 ->.11 ^ ,.. j U1 / ♦ 11 ^ «,1 U CjLJLa-£> ijr £ 4 -aJ-V" > nil 3jL>. jJI elxJb .9 

JlSj <11 ClxS 3_>jjv jJ»l < .mU L lU I cjLaL>JIj j!jJLI ^c. t 3 mi^ i I 

£)-AJ * UUJI ^j- 4 0 , I ^j_uLl£ (j_A i 4-U-U L<-U->J 1 4_3jI_ 3 3j_^jvl ^_Luo ^jSLa I 

L_uL_ul Jl^Haj CjLaUJ! £>£• < 3 mi^ i t 4 jmhULJlI. 1 4_3jj^aJI ^jLj Jj- 3-J! ^ jr ^jJuJI 
JuJl>JI CjLaU* J!la I ^j-LL ^Lt^l 4 j < hjU L u la _}l j_a Jl>.Ijj (_yJL, 

4_xj_& ^ic, 4-uiajVl 3 jJLaJI CjLu^j 3j-i2u.ll I J 4_3l3_>i_tI 4>Jlu_uI^Lj 

LtiJj (jyltJlj Hematite c^jLLaj-a jl Ilmenite chilli j? Magnetite c^jLH^La 
jJlc. L^-uLls JL>. ^ < (hULulU (JL^Jll 3ju!l <_3}LoJ ( j-c 

jjjL-tULj 4_Lc j-j-C. La 4_*_a j ^ fc>j La-« 4 U 3 \ ( j-a 4 ^ U > nil 

*^ <“jLl <♦ I,! 

jljJJ a 3jj. U11 ^ jl^j L^_Lc < 3 , ; ;X 11 ^)SLaj t 4_j_>» jJ^_l>JI CjLlj^IlII ^j-4j 

1 n Cl>j 4_u_uIj j| 3j of. I 4 -LlA ^ jr Lc. CjJu>Jjj La 13] 4j < imIoLul!' 

CjL3-lL cjJl>o Taults 4-JL>.' jJI jj_<_u£LII 4_3^_*_a ^£!_a_j llUjl^ . 

J.LL 3jlj^>JI CjL>.j^ ^j-u-jL^o ^ JljlI 4j^_uj 4-uIajVl 3^ mi 311 
4-ja- j "i ) iC jJl_>o t4 j 3j_ji^JI CjLl^JLaj 4_Lc. ^Toj ^Jiil ^_aVI 

♦ 11 J^LajjI 1 ^ i?r. LLIuj 4-lL-v.I jJI jj) < II lLUj t4-L<Is>jVI JjX3^^J 
-La^Ia U, 4 i < m flL-L^^ (3 X> j L 9 t4_uiajVI Cj 1 3 jL>!' 

16 ^j£L-u) j L13Ld * >LLa ^ I L < <> i jls ^c, jii j ^_<_uSLI j ^ ^Tl«-u-a ^ ^ 

^LLjjIj J 3 Mil tL ^oJl 4_uisjV! oj /^inH cjLj-lL LaLb (l 

^LJLj . J-<-u^j| (J’j l t.U.A ^y-U- J l 4_^J>JI ^ L^J-A 

13 lj "(a (j-C j_La_tjJI ^j-4 Jl3 ^-La- J I 4_^j>JI ijr 3 ^Lla (l) 4_3 _lLJ! Jl>«j 

(l) a 3 , U11 CxjI^ I3L3 .. 4c_j cjI_3_lLJI ^^^L 4(J!lI,Lj <<*j11 4^_>Jj (jt £i 
*u , „I1 jJjc. ^ . "jLl '<• 1 L 1 jmi 3 JlLu (jl_3 4 _u_u_lL Lula Ij_a ^j_A 4 j^SLa 
^-L rfcJ-A-^ I JlA 4_^>J I 4_Lc ^-La- J I 4_^j>J I 43-A-t^ 

i s> , t ',,^. U*a LJLj * _ j * 6 ^jSLcu) ^ 1 Cj 3^~* y 1 *'^-1! ^ ^ L>JL I 3 ju_o 

Lr lc 4 313 V a tU 3 "i JLUI 3jui» ^j-oLaj J2J! j, i H^fl Ijla J!La l yc. 
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6bU^aaJI CjIgjjJIg qLuuUI 


L >4miJ 14 Lai <■ ^ tl . .< tl ^ « i< «Lsl < ♦ tj <-u C < J "V 

t 4l3_3_a CjLl1^c_Lo 4_Lu£ ^ L^jI_3 <d 3 U It 4 jjjIU£L!I da^-La->JI 

_}l Ju_a1 j| J , M^ll tU3 < na j-A Ju>Jj d_>. ' jl L^Ldl 

♦ JSLJ 1 La^ < ** ^Jj ^ < <<^> 11 ^^_u_u_a 

sui^ijJi jj^iicmoVcmdU]ji,^m.rdn i3Uj 

^j-a j-JLjlj L^Jl 4 6^ <- ^jt l ^ 4_l^_aVI q _a 

. 4_uoLv. C>->o Jj^Iuil cULt-^jaeTJ 4_4^LU 4 -l Cjj V 1 CjLu^SLlJI < m*>»I 

CjUIjUJVI t 4 j > .hU L lU I 4_3jj_LjJI L^-Ic t 3 niCi CjLdjCll ^j_a dJji£ 
4-uJojVl 4 jjSL 1I 3 < Ull c« i <mI*4 4_JL>*1 jlII CjIJLlLJI (J7 £i Toldings 

4_5 c_l 1j CLtaj jl 3j, ♦ 3 a (^jUIj Ju 3 Lajjj t4 j3‘4lj 4-jjTu-u^a 

CjUI jldVI Clij 1 Min j tJjjIaJI (jLajJI ^_lC 4_uJa jV \ ^<3tl i~A > d 3~ t 

^ jr sLj £y£. a IjUlVl 4_a-3 JlIc 4^_La_caJI <j_a 4-J^ir <<of 1 CjI 3ttMl ^j_a <-4j^l 
j|j_a ^y-lc. <**d 3 .Utl ^JlA (JJlvI Cj^ 3->-I . 4_tbj_Ls 3.i^».jJ,| l_£jljj>.I 

4_aJs JS)j_3 ^ j U>1 < • 11 JL>JLl 3 Julu I ^lU ^j_a 4_jl_3 4 _u_u_jI^L-L*_ a 

J) a f.j mi _}Jlj*_j !3jjd ^ U ♦ j CU-lszj JlC. L$_La jdl al 

4_uJl*JlI u > CjLaL>JI ( yc. Oj^-lI] 4 j 4 .mULuJLI 4_3j^IaJI ^ Jiir" > .nj 
L^-al Jlst" t nl 1 l_ iiitj SjIjlII tC jI jJLal_L»_a ^ a ««n 3j_^>» I 

mi U 4 j i a c. C - cst -y us I 3j-l>.VI 4-J.LaJ^ <-Jj->J! J^la 

4_t^ fj i mjULulU juai 3j-ti jj-uLls J <^^3 V fj 1 mjULulU 

£j-c. 4 j . njUl «»t,l d 3 t-> \ 1 ^I Jl3&Tl4-uI ^>^Lal 4^ ^-La-oj JlIc. 

: L^_Lo 4 4_3jj_LsJI ^Jl^J 3j_o^ Jul^ 4_a3j tCjlj^LLaJI 4 U mi! qj* (jjLlU 
^JLc 4_La j <-^ a I 1", d& ^ a / <d jl 3^.tl Cj l_<_u 1 _j_ 3J I jUol - I 

.O-sc-lH CjI 331 J13j La-a 1 n 

jJulIj jj-^LaVI (jj£ CjLaL>JI ^yC. ^£j_5e3J! 4^j^_laJI 4? Jl^j ^£!_aj -2 

. L^JI 

jJU-ail ^yC. LjjUU I 1 a £y£. LjJlaJ LaJ^ 4j I <—{yA -3 

^JljLlj jt J 3" ,,, dJJ lJj i4_La ^_tlill!l <JL>J,! 3J_cu C-dLo «njUliai 
4 j a aVIj SJljLUI 4 \ j i 3 Hj 4_3 _j_*_l^JI 4 j < njULuLlI jljJLl 


MO 




6-lj^juJI CilgjjJI u9lu V . V i.uil 


d)LaL>JI £-A CjI— LjLlj Vj Cj}UJ Jlj «jJl < A V (j-AJ '4j \1 ,W<aV1 

.JUd.1 djLuu >.V xC. 4 i h AI 

Cj Ij, i n a > ini 0 JlA ^ i „,U lim nill 4 j I <; f. 

J t **■ mi" dJij j IM1 J}L>. fj t (mU LulU JL>JJ aJuhj ^ 

4- i L^ J lH 4_Cj_ioJ IjioJJ . (J-uLl3JI Lj 4 \ isiTt a 4 _uoL>. 

^Lj)_j_3JI ^_j_jLuoj».| ^1\ ^LL>*j L^jL^ i t a sj 1 ^ .- A i 

3 V m (jlj-jIaJI «bj_} 3j-^A ^jJjLJo cilljiSj CjLu^pVI^/lj 

ijj JL. (jJj-iLla £)!j <t—^Lad! £)!j_lLoJ! Jjljla ( ^> £ - 

. ^ l_Li_a ^-lC, (j l^_doi I (j^V jJ 1a Cj l^Luu-o ^j-4 do jjl^J \j 


Gravimetric Method 4*JilUif 

,jjs L^j Lo jjSjjj i-.. i.tcj i i_a^tl>.Li SjsIc. j! jl! t ^'"^3 

jj-o Jjijl 4 jjLl!I jj^ 11j i^uLc. <L>.j^.^.tl (J-231 ^Ljas (jjbtXIls .3jLa 

dii M.i (_y^ cjLislii^ (_s^Ll>.! (j-oj . >^tl 

diljjjSi jjjs l^j Loj i«Llu3jVI ij Mint! CjI a jt~> i- m^j 3 i3j-»i. 4-U jL>J! «L2 jj^3 

•■4 nl"-> J.I <tal!& (7 -JjJl>.) (jrt-jJJ .diUljillj 4-Ai.l.J 


SiliSOl 5^at iili&l 

((r"/(►»■) 


5.2-5.0 (J,^^) ^t~^U 1.8-1.2 

5.9-5.4 (j^-v-sl) cujUlt 2.3-1.8 

7.8- 7.3 juaJ-i 2.5-2.0 

8.9- 8.8 ^UJI 2.7-2.5 




cJjl) 


j jjstwajl aibS” 7 -JjJjt 


(•*»► -uil) 
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6bU^aaJI CjIgjjJIg qIuuLII 


L^_aL«I JJ-jLc. (jjJLJ Cx£^3 13} < ti*vVl ■ Lj 3 ,,. 

((^j-jj-j-j)) ^L>-iA]| ^JL*il *Ucu3j (JJlII 4_u 3L>J1 L3^j 

<-j3L?e_ILj ^1 i n ->.V1 :^jl 4 _aL*JI 4jjj_us (_y3 Newton 

I JlJv 3j-.l.i£ 4Jb5j ^ mi*>JI ^_uJtJ ^ 

^1 4-u^jVI 4_u3L>JI 3^9 cilljJj ^ < n^v 4i < <i <Uj 

..(_pDjVt (yJ-C. lj— l 3>- I 3 Ml tl J * I 6 < H'vVl (j-U <_l3L>«J 

UdbcJ L_3 ^j3j (_pJ! 1 ^MpU. 3J_3j L^JJ ^L_uJ>.Vl C_J ju>0 <j3l ^pajVl 

4JL«L£ C.<-<-U-J Lulojl £jjQ ^-<-U->iJI JkJtJ yl^. 1 LX 

(ji_3 t«;ljJL_uVI tiai*. JlIc 4_3cjlj_Laj t JlIc 4_5tiDj_iLa Jj t4jj)jXJ1 

. JjJLaj-LX 55 yil ^_yj|jIu_uVI Lfcj-L^a c-3 > ^yA Jja! ^ <L>3tl lJu^j 

j_&\ ( j^_tla_3jl JlIc 1^-a-U < <1 ylc 4 _lx^jVI 4_u3L>JI 3jj9 I JlA 

ylc 4_uJaj VI 4_u3L>«JI jljuLa lJlS 1 o ^ j * U_i3j ?■ Ijp-<-uVI ■ L*v. j, ]c. L^-Lo 
jJLO] i »I Jp.i_uV I <_Luv ^IjLul LoeJjJU 1 t( jL£JJ ^y2>y£- i_Lu>- 

4_j_j3L>J1 4 j 1 <; f, (jSLal Lafc .(j*uiaJi]l JlIc ^j i^t 3tl L^HjL^j 

(JJ-5Ljj . 1 yS 3joJj £)j£j 3jjjL5e_«j 3j_jju-o 4 3Lwa (^1 i _ T b 

4_ujjLseILa jjJt-t-oj -itj-a (j -0 1 131 L^pe-us ciJIj 

1—Llj L^ iiJL15 l£. 4_3_j_ 3_>JI ^511 * L^jUtjT ^_j_<^>. t L$j1_3_lL> 

4_u3L>JI 4_^_j^ cJiiliej ^3 (j-cj cjl^liiSLII L^^LuiwI L-<_ctL3tj ( 1_3 jL_u 

(^1 (_y^ ^^yJ! 4 U 3 ) Q-A \ ^llni JlIc. 4 -L ua jVI 

( j-£- ^1 ^y^ l j r A L^o La 4^L5U 4 -l«-u-lIL ciJJjj 4_>.L_u^a 

.4^L5JI cJ^ 151 J-3jj 4^L5LII cLl£^ 131 43UUl ^_y3 L^Jjula 

d n \ ~< ~*- a i L 3 i L y2j % $\ ^ L , ,, ^yic 4 _u3L>J1 4JL^C ( j_uL_3_l£ 4 1 jfL&J 

4_j_» 3L>JI 3j_<i» oj-^ £« ^> » t4_tL^ljJI cjLIjII^I ^yic. l^jjCJI 
^ Jl£V1 CjL3_lLJI c-jI^IlsV 4j?c_l1j ^jwjJ^_l>J 1 ^jj^ILll 4_^3 Lo ^-t^l 

JlP ' **^ ^ ^y-3 JL>JI cdJjL^j t^l^JLlVl 4_<a_^ ■ ^ ^ ^L., ,,H 4^L^ 

(j-* L^jI 3«U c_j^j_3j ^ylLll 4_£>JI 3^ . 4 _u 3L>J1 3jui/ j1j>J3 c>-l>. 4 4_iL^1jJ 1 
«j-t.t.t5»Lll i_£^ZL<_u_ 4 3^^ 4j^_5t_t-^J 1 CjL3-lLsJI JjVj-il 4j?e_pJ , „tl 
JLa-jlL a (^a-uja 3jl>.j_j o^UI c^c-lII cjVL>- ^_y3 4 _u3L>J1 ( j_uL3jj 
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gravimeter ZLgjLgeru.ail Sj-^wVI La? tMilligol 

|Cfc> 1 ^ ^ * JjL^j t 4i^ mi 4-u-ul mi^II 4_*JLj 3jL*JI 

^j-a 3j g -V-VI (J^I ♦ j ^jLieTu^jj 4 CjLa!jj>.jJL£ 4 * i^n 4_jjjj ju-t5Lll ^j-uj_c^jJI 

^j_uJ U. 4lL«3_$-a ^_<_u Lu jJ 1 \ i -^> l^_I j < (_i U^J ^_Li2_>iJ I ^c-t-u-1,1 3j 1^( i n ^J_>. IJ 

. 4_oKj Jl^cU 4jl£La 

^j_uLj_S_ 1J oljJU^L Sj-^>.V! tiJJj (JiLo ^ljiieiu_uV djVjL^t-c (jV! 

4uJLa_*JI 0J-& (jr^J .CjMjJuGJI 1 »Ui4 dJj jkj,\"( < ujj 4 jj>JI ^j_a 

^-J-jL-JJ 4 ( _p3jVl U r (( (J_C ^L»2-JjVl Cjl a J a JlJLJ 4_jjjIuSLII 

JjlLcuj <?Ju 4> 4_ala_L<u 3jijj>.ji! 4_pt_La_<_a] 1 ^ ..jjl />*"’.11 

(j^-aJ 4_^L>. 4_l>. jJ ^_l>. J_alC jj^Ijj I jj 1 gj4 jjJu^JI J^lol-La (jr^ 

fjt i n <11 1 1 %**«t i^Lc 4 j>-^j ^jUIl CjL*_aj>u £)£Lo! JVjlL-uVI 
JuJl>uj 4 JjjILJI i ^L?c_Lj 4_jj^_LaJI &JJb ^jJz-1 < n~ La£ , jjir <«MI 

. ^ojVl fdz-Ljj d<_>o 4 ^L^c I 

Seismic Method 

4-oJiitIu_ui.l 4_u2jju3I Jjj-LaJI ^a-A? £)_a 4 _u^_u_u_4jJ! 4_Sjj_LJI j_uju 

ju ju>u i _ r lc <US4 3 jJl 1II ^j-4 L^J Li 4<Jj)jIuJ! ^j-c. <__4 _l3_uJI ijr 3 
Jl_J Ju>U l_Ca_J I 1 ^ " U> , ,,1 I^J <J_J 4 t jjLxil (JjjJLlI! CjL*_a~>»-) ^Lai 

Ij^ (J ^>iij La-a 4L^ic uiiirdl jljJ.1 4djULitiI 4JL»L>JI cj! 3«Utl ^L^cl 
. L^>.ljJfcIL_4jl 4 J U r. 

4_jjlj_lLsJI ji^JI ? £j-£- dtJJ j>JI JuV 4_3jjJ^JI 4>JlA 

cLt_j_3t_j jJLUl I4_jI ^JLju LllS^a 4 4 _o 3^_JI LoLp* LajlaLAj 

S^ILb Juu 4 > t Vj I Lol-3 4 JULJ 4 jJlA1 wi<3 ^ L4-J 

4 4_taj>j (jr\j 4j^jdl Cj j-4-£3 ^4 > n\ 

jJl^J. 1 ^-CiTaJ 4 jJ iil ^£)-* ^j| ^Jl Jii! Cj j-t-ss ^L^t-u 

g.j .>,11 4-C.j—<_u_3 4^lj_^JI ^jCiAllbe^a 4jj CjLvj_« 4a-tA ^ic. 

j_^Jiil 4-uj) Jl>.G ^IIJLjj iCj j) 4 _Cj-<jj 

(J-C. (jr JJ) H jJuua_U Juu Lal^j .^_«LjJI £p! ^1 ju^l Li«j 

L^Jj_usjJ 4_la djjLuail 4_jjj_uaJI j_c^LI ^j^UI jlj t4-C.L^j-4.i ^jlSLo 
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6bU^aaJI CjIgjjJIg qIuuLII 


.£*LuA\ 

c_jjJL!Lj *}UJ1 l_£ La ^Ju-a 3 j-AUo 

jjL-US U ^4 ( »M 3jl& Juu LuL^ LJLc. ljJ_U3 LuJL^Ij 4<J_L>. (j-4 

<Lcl £ IIj^JI ^£l OjLlljl J_Lc CJJ dJU j . CjII j-uol (j_4 Lie 

Jll_4 LaLxj ij-jul^£ (j-*j taJut ^ l£>^ ' ^j-4 L^l 4_La cJ ‘i^- ♦ n 

.^j_u^Lc. J^u O -4 1 11 ^KjuI 

4 JL 3 L 4 JLI 4—LJJ) (j-4 dlljL^ 

. t <^ 1^ 1 / <«C 4 4 «^*n f I d ♦ 1 ^j1_*j 1 ^l**i ^ 4 jIj 3 /^ 1 / <iC < ^1 a! tA 4 t l 

p J ^ ~ t l L^_Sjj_Ls i j r C. JLOU 4_JJ^lj_4^l (jUs Ja_!_uj (j_4 

t1^ j_tiu_uJ 1 t*i miJ ^Jl L&jLdJ JJlC. l_4 ■ , ,,j ^^-4_^ j-JuTaJ ^ jJI 

JU2 _Lj JssL-ujVl 4 _*_J_lL 3J 4^1!^ ^ylc. jL^Vl t^gJuQJ £jj lJlSjIoj 


41j_ll j. mi" n 4_jlb 4-Luua 4cj_tuJ 4 1j-$J! ^ <V< h dij-uaJI £) I I_4^J 

{JJiZLLj i_La_<_ujJI £j_J ^lc. L-ajSjZfJ / d ^l"> n CjLc j-^aJ dljLeg]Ij 4 _lL-^JI 

4_ j. ua j V1 3ji Ml <? tl o 1 <i t U j jj V (J^L>- j- mi* i_t jj I (jSL«j 4j I (_£ I . «U jL>. 

^ <■ ^.Clt 3 j ,,... : ...t l iSjjUl 1^1,- ,_-, 0 |q ^1 ,-.l.,.,l,.,Vl lilti 

<LaJLL>Jtl il_j-tlj jj V ^'1 4-Uj-LiaJI diL>.jll jl n ~i il 4-H \ i n‘q .. (jiL»l! 


jl m~i~i 1 (jl JL>j 515-4^ 3iU,l jj^j3 (_£JLoj (_yi^. 

(J^l) /.-itl 1 g > a j-j^I (3jl tsi) 4j_j1_lI! jjjt i^II ( _ r 3 Cjj /^itl 

J tJ-jlj ) 1 11 1 1 1 I j"ia Ijjii^ LpL*-U (jr^ (jl Lc^ i(3i^LLis 


'■ j^a- i^ll (_y3 4-Uj i.otl diL>.jll 8 -(JjJL>. (jjs lilli 


LJ^i^Jl lUl j-^u 

(iuLS j»jia) 
18000-16000 
19000 
20000 


cJjLJ! 


i~ij ,^.ti 

(3LuLj/(»JL3) 
8000-6000 
13000-6000 
13000-8000 


JikJl 


M^I 


17000-15000 




6-lj^JuJI CiI^jjJI |5jjG 9 u9lu V . V i.uil 


d<-J_a1—LJ jJ' 4 _lK jUcXjI (j-0 UdLj LuIjjLU^A JJ i^Ti 't\* 

4 U> 3 /tl t^j-DjVl ^_La_uo (J-3 JJ-BJLj Bj»X 3* 4X.t jUa 

ljr ^ 1—L * _a j nil m 4<Ujj_uo CjL>.j-a 3>Lkjl j-LJtilll \ 'jJt <jx 1 Min 7-J^ mi 

d ♦ j . U,j IK ^JLc-L^jLuu l_Lu 1 ^y." 4-Luua 4x.j-t.uJ tdiL&UoVl 

dt^jUo U I jU . L^_d jl MHlVl djjju (l) LlUJ I 4jjJfc_uaJI 4 3 jtotl 

t L^uoljjw ^JjVl <jX L_3ilifcJ (t_j) 4 3 .Utl Jda 4 3 .U djLujJJ oJJb 

♦(j^B itotl (j-U jJ-uoLaJl to Mitl Jiix (JjVl L&JUu.a ^jX. IjUK-il ^jljKJ UjU 
4-u all! Lj-^-La-i x JI (j_a 1 £ 4 ? a c, .ilj UK 4jj-sr i«of I CjLxjKJI 4^ IK jta.ijV IjJojj 
-4_jjUa jKI L^Lltcj U-4 CjLB_lLs 1 ^4j4 CjLB-iK ^KIjIu U4 J£JI jtajjV 
t^-jUJI 4j?du (t_j) 4 3 1 toll UjUj jux 4 jjjx^JI djU.jII jLKjl (jU 
JiULj j (l -i (j) ^UoVI Ljr ^ j , K n ((j £•) 4^uji,U ♦ 4-L u ua ^uljxJ LB^j 
ji mi ^ n ((j ^) ijr J^ U_La 4^u4_aJJ . (^) 4 to 3 ? 11 ^j-a BjjUaJI d>U»ji,1 
Bj-a IjUKjI 0 Jl&j .(jCLBxtail (j-LJ (J-c^UJI ^K_uull Ljlj-o(^j) ^UoVI 
^UiLj t(^) oUuVI ^ (!) LUJ! 43,toll J>U* j^dj t JU! ^1 ^jiu? 
JUUJ (^)j J Q- 3 311 (jK_a (jX. IjLUU (j) 4 to 3 ) 11 JUX 4_ulj to Mill ^\ J_uaj 
^jjv VI djU-ji.1 di J^cj I jiU>j - J J T ^ 4_U>J ^Ju ^j_4 4-uLaj 5 jIl9 

cjLLj_UII diljLKjl 3 jlc ^Uj (jl Juu <nil ^1 4 _uIj jjjj ^^Lll 

(jj^J-CU ^-4-<-uJ t di Lx U-t-uJ Lj 4-Lcu I 4j-uLlu.-V lUUIJI Sj^jvl JJJ / 4 A h t 1 
(jU t( jla>jVl ^Umi ^ 4 ^. jj'a-fltfl 4 _Llxj 3jl>-Ij 4_aIZLuoI ^^Jix geophone 
4JU^Ijil 3j-dUI $.1 j^_u t L^JI 4g^* 111 dsU.jJJ Jj-usj <lU>J L^-Lc jK 

LkjLuuVjl JlJU U_jJI SjljjJLI j! t Jloj^jI (jjJu Bj-dUa ^ t-^i,,.11 4_jjlj-a U_lII 
t> j_A jd I J ^ to j j 4_3JLlL>JLl 4jjir i«o II CjI Bitoll (jrU 4 JUdLi]I ^jto < till jj-a 
(j_aj 11 JlJu 4 J ^ U di I j IjTiXi I <LllA ^ix tiKLadlVl Bj^jv! ^lx CjU.jJ.1 
t Jxfc_uuJ jU>- ^j| ds I j IjHX> VI (JBm! t4_ujjKil dsljKUj Bj^auVI 4 >JlA (J-uaBj 
Bj^UaJI tdjIjljdifcVI 4 jxj ^1 Lucv t4_us3L>. (Jljj! Lr^ dt-uv 

. U_La (J^ ^1 djLujJLl dLU^J dUj£j tBjJuudl djlj_oexI<JI jjX 

4 to ^ I j j j o- cil II 4 to os J (j \j ^ <>>Bj (^jJI ^j-ajJI 4jjl B a;j 
Bj^ju T ^_tdl j-aj j j » f I 4 _UBj (j\j ^Ul 4j3j_su« ^_a / 4 U> B < ^J| 4 j>- 

tL^_9j-litB ^h-II d>l Bjtotl ^U mi JuJloo 4-ul < no CjUUaj (j^Ua tKLBUJVl 
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feoj^aoJI CilgjjJIg qLuuUI 


j —cj . 3 Jljv ^ I r /jl ->■ 3 <V1 r^_c. 4_>oL_lI1 CjL>.jJJ U_l3 JlKjj 

4jU t U 4_S_lLs ^U> (jj^SU! 4-L>.USjjKJI jiuLLl j*UtVl 

4_3_j^_LaJI 4 U miIjj 4<C>UL>JI ciJJj CjLjl^>«J <j£Ul JljJl>*j (j£Uj 


CjU-jUU (j£Uj jtj UK ^ j •> 3~ 11 3 jj 9 Cs_ilj UK 1 1 j 3 U ( a$ 

J_<uAGJ t^ j__2£_j_J I 4_oK_L^ 4>Uj ^uili ^UlL ^ 4 4_l£ j-JuTuj (jl 4_G 

4_3jj_U!I ULIj JH 4_cj jUI Cjlj-5tilll 4 _lK Ul . 4 juj_4 CjIjILg^IK 3Jic 

cjUUjlII ^jJlL_uj cUK 4 CjUIj^>. jiKJI mit.j c>UI^_>.jIK 4 ♦ <>n (j-j-j U 

(j-u ^ >>> 3 4_LajVl ljLui>J 4_*JLj 4_Lt_uL<- ujv. j 4^J 4 _l>.U^_U 4_uUu_>JI 

j| U mi tl ^ \ C, KUlllVI K_3 j ^JJ 4 h*>J (j-u j j.j^r 3~ tl 4 

4 1 J_A> (^yJU j - - lU^ (jl j I 4 4_uUII (j_a 3^-ULua $. Ijj*.1 jjUtlu V L^jI 

4_KLUI (j_« *j_>. U 2 J 1 (j_« j_L_Lj 4 _^jl_j 4 JUJI 4>juk (j_ojJI (J-uUj 

UaU Jjljj I tjr K- 4_oiZL>Jll 4_LcjVl LuUIj Jja- < u") 4 4-/^>U. 3j_^>» I 4 U , ,,lj < 

( jr K ji_>» ^ «^4l L $1a 3j1 a" 1 »Vlj 3 ^ BjLjjJj 

(j_a 4_3 _lKj ^ U 4d>?tilll 3 jUI U_lS £_L^pJ , ,.tl (j_a J»JJU^3 (J ^ 

4_4Jj . ^1j^JI (jy^ Cr^i ^JT CjL>.j-« jl mm il 4(^-<ulaJI 

3jj_>.jJ,l 44_3 _l9jJI 4_ul^Hil 4 7 >,UfI jjjG (j-o tillju jl 3 jljU 

CjI 3 j UH ^U j_jJLj 4J jj-j-o V >U.I JG Cj Jl>G ^GJtj 4^U r mII JlIc 

4_jj>-jJj_l>JI 

4 7> jij U ^1 J_^-" Mil jU-<u 4 CjU.j_U jUKLjI 4_3j^Jo C-4 Jiir~ < <il U^J * 

Electric Method ** jft&l? mujJaM 

(j-^> • • h (j_C I ^ < (UJU^J (jjUXIj jJ 11 (jl I 3l , ,. /qJjU (jl C_x^tJ 

4jv^J (jjUXU . U_l£ «;Ljj_^JI (jLj. /.„l UHjuU- 4 jl 3 JlU (_^ 

4_1jJj (^ ^ 4 jj) -V I t ( J j_4-Ia_*JI 4_uJLiJI Ul 4*L}j^£U (J^jUI 3Jljjv ^Lc 

: (j^5 ^ . i Ga T u 
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6-lj^juJI CilgjjJI u9lu V . V i.uil 


JL*jUil 

5 10- 3 10 
5 10 X 1.3 
5 10x7 - 3 10x7 
8 10- 6 10 


jjJlc. ^j-a-" .■ i" T djuXll 4_S_>j>_LaJI c.«i^ij .diLi^uLuiVI llUg il_b 

i^gjLa- i^ill (_y3 oLJ.1 jll <s*i a (U ^Uti 1 J £j-uIJ 

jj-C. - 3 .''.< '1 aJ_?-~ i < nl US' .flJjJui 4_J! «L>.UJI J 1 J iLLI Ur *UP“ 

£j.iUU ..ULijJlj(jjiLstill (JU i4-uJl*J,I dsljJUM tiiUU. 

jJ I^ia jl 4_uj^S 4 jjLUj i^Li Jj^aj 131 “til 4-iljVl 

UjLUill i-j-USJI u° ULUJI (J5U. (JU-uj ^Sll jUlH (jU iULUij 

3jLo gU cA^- LrlJ 6 ^ " jUjJI uW> jj ' 2jui i_3j3j33j it—JUuJI i lUntl U! 

J>u. *(jjL»II J}U- aL^SJ! i ju USj .4-uj^SJ! L^slU" 

4-uj^£L1! ‘Ujlaall IjJU 4 3j« i>i 4j>.jJlj jjS^J 

. i_aUJ! (jlj-taJI (J^° ' JJ~*~ t- iIf.V 

li4 (J5U. jLu jljU (_u 4-3aj_U!l V iTi 11 jla (_yU 

tU° jLpll U^lU ' 4 j i raj V1 r J I^i/itl ^>.|j jJ_jU ^2 AC ~ (_J-U j" a (j-4Uj»^S 

i_i_La_2_I! (jr-IJ 4 j i.-r jV1 3j mi 3 II Cj 1 2_jJ° j-j-C. (|- . ~a-UI) ^ j la 3 II JL>.I 
I « J " 41] 1 3 , Utl i_Jl1j J^L>. 4_ll_J J_i_U 3jl-jl < M~4-~ 4 »j ■ In 11 II (l-JUu1I)jL>.V| 
CjLaLx ^ I r j J r- I ri II 4 ■ 4 J tj jS 11 1 ajl 3 a j| I j L i r.,JJ 4 _lC. 

lSU" ' 3jU*jj i3jj« I/T 4-uj gS 11 IglajlJLa Ulo. (jj£> UjUua i- 11 nljjj 

(>< ~ tiii'i (U 1 4L^a>J! (U <: '-‘ £ ' 


jiWl 

isjlit 


0.1 - 0.6 

0.03 

3 10x5 - 3 10x3 

4 10x 1.8 




Jl SjjUII (9) Jj4^- 



6s-uAAjoJI CilgjjJIg (jLuuuUI 


ciLlj * voltmeter jJLl^Tl !^ ^ $ > »n jL^>* 4-La_<_ulcillij , ,.tl 

♦ 8-JSLtTu £j-a jLlII 4_3jjJ^JI oJJb CjLJlLiILc 

jtj UK i jLuJI 1 jlil 11 (j\ 3II (j\J 4aUoil CjJuu UKj 

cjU-lUII jjlc ^UJLj j jLjlil 4_jJ! ^jJI (3 -^jlII 

tjr l>- 4 jJu 1 3_}ljj tjr* ^ V 4JUJI 4>Jufc l^ILojlJLo (j-uLxa (J^Uj 

CjLU^. 4-4 J-^Tu-u-l' jJijKJI CjJJUU jJij - , ,.11 JlIc. OjjjG ^_ul_X^ ^SU-1 

4-Uj-^LII C_jLU^V| (JrU 4^UuII ClLUJ U l4.Ua t^yj^SLII ( _yioj>JI J-cui.1 

4_aL3Iu_uI ^_yU 4jj>-V ^jlSU ULqKj 4£.j^>J,I JJijj t4_dJiitIUuJLl 4 jljjVI 
4_x3jUil i_jLu>j 4 jlU U-^UII ^yjj^SLII Jl 4>JI ^jla ^La 3 

U_ta U U-Uj 4 <QjIj ^jiitlUail jLoJl SjlUj KUh>*VI <ua 4 _uj-^LII 

j-4jujVI c-jLUaVI 4_cj_^c_^ t *,s*r,',* ^y^-cQjij aU^ 3 ^ cjL_uLl3JI 

^a 4 jjUuIU U-Lu cjUUJlI *Uj tLoejjju t—sLUa VI ^-u juuJI 

. 4 JU. 

^d j \j q 11 4_3jjkKJI 4 ? Ju4j ^yllll CjL)jjt_uaJI ^yzuu 4U3j 

J-ILa tc^LL>JI SJljJlJuJI t 3_Ul_Lll ^ya L44I Jiie2L<_ul JlIc UdJ) <^ 1-%. i^yjjuLil 

^a_lU3J1 i^jj-uJ £)I jLuJl £__lUUuJ VI Cj Jl5cj ja jl 4^jl_3fcA<aJI 
U mi ^ \ c. 3j>^_».jJ,l 4 _»jJjVIj JLjjJLI 4_Jl_*J! fiLu^SJI <Ujl 3 <; It 4im ?Hj 
. VI £j\j j i_jLUa VI (j \j 3 J-L>» jJUajI ■ U 3 4 j4_*_a jJuuj U-4 4 VI 

( j-ul j 3 tl 3j ^ y\ J j ♦ mm 3Jj)^ (iij 44_3 jjKJ! 4jLK 3^Lj-lj 4JUJI 4>juk 
jaj 4 4_j_j j_4^J I 4_jLUaVl l_4_ta £_ua^3 3^3 ^^ (3 Ojt ^ 

j c_jLUaV! (j^_j Ju4>. ^j-u-c^Lj 4?LlI,Lj^-Uu 

J^KLu jUUlVI ^>Uaj cjjl>.Ijj I jj <Gl (j-«j .<_UjVt (jru 

UU, .. 4-LL^j-a 1_4 C.jJl>. ^jLu^SLll .U>3tl ^Ju 

1_4*_4 t 3^Uj 3^-^-' Lr^l UUj 4»jiUUj jL?e_<iiVl ^ S 

.^jIdjV! (jrU .4 (J^_lU3]| (J \J ^yJj^ JUajI tjUUs 

jyS L_A^_j_c. 4-jJl » ^ jKI fiLSj^U j-Cuu 4_u^4^JI cLojjKJ3 

4_l«UuJlI 4 -u iajVl 3j MiStl CjUjId J^L>. 4_aj^>JI <?U1I £)-£■ 

.^a>U (jlSU ^a aeT(j ^To- CjI jJUjiKJI CjLH JlUj ja CjlaL_u_a 4_*Kla 

J>L>. 4^U! ULlj JjL3j <jrij>. 3^Lc edlj cj 
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^LJJ L^-aLai t ^1,1 j_j!^IL_uj V 3JlL-co I j^sz-L& i 4_ua Leal, 1 


4_JlvI jJI oLJ,! cijjj ^c^eTij Cj^/Lv 'j-j-t£~ LiL>.| J Lc.Jj)~ < (i o 4jj£La 



4_LaL_uJL! 3 .Utl toLi,! i-dJG L^jItieJ ^^La! (jtajjJ 

1 g < f. c 3 ^,<tl (J-u-csjUll 3 jlc*. L$J 4laL>«J! 




Radioactive Method: 

jJ-^lji ^j_a cjLdjuoil LuUIj Jilaj j^Luil ^yuu Cj\ 41blid! jpl_3_><J! ^a 


^ j_jj!^J! j-uzilc. l_^_Ajj t4 * Mill j!j-U-j j-t-^LuLl! i-ilJj . L^jIjj 31jj 

(—si mh^I Juu ja^LbtJI lilllb ^LoTlaV! jlj Jl3j t^-a.illlj jjjdlj 



J_u^JLj » Lg-UJ 1 JL 4 » miU j^LulI! £j_bsj_a i n! J^kJ! cdJj Jiia 
j t 4-udLo]l L^_a!Ji3tlu_u!j 1 4_ljLi) 3^3 (j_a Lgj La 



JjJl^J! 4^jLs Jj>-jj (jy-6^ Woj IjJfiJ 4JL^!d! j-usLulII 

(<3 jLc £)-* aljLb! t4^jj-*J,l j_^Ll*JI j_j_o->* Ja mm (^jJ! t^jjJ! 



L$Jjjjb t3l jj I 4] 3ji ..tliiji ^j_a ^jjSLb ij-t-ia-ud! ‘.^Ldl j^tll! (jy lc 
i(c_jj-^n!! 4 -l>- j_a) cjUjjjjj ^ja q i^Suj 3lj-Ll! t(c_jj^Jl]! 4 jJL_o) cjLjjjliSL!! 
t Lu^£ 4JjLftILa L^Cj_a^e_a 3jjJl t(t_jj^ILll 3J_}Lju_a) Cjlbjjb^uj 

^j) a ^e_a (^jLuiJ CjL^Tl^JVI ^JLc. 4 _JL_uJ! Cjl_bt_tiuJ! £-j_a^fc-a 

^jlc <m j cjUjdj)j_J! .3!jJJl 3 jj^>.jJ,I ! cjLl^JiJ! 

^ ^ (jy a < 11 j jjulI! 1 jafc cjVL>J! cjLjjjUSLIV! 


.(^jjjd! JjJl>J1 ^ 4_u3jbj j_t-^_L*JI JJl^cj (^jdl 
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6bU^aaJI CilgjjJIg qIuuLII 


.. Ij (JIj jJI “i3>3 (<U (jJJJ .. Oa-lj 

(jLjjj-iSLJI l_4-£i ilaaJeJ i(jrtJ3l (jjjpjj-i 43ji Sl^j 

..jjljj! ‘LaSjJz o^J ♦•(jLfil 

.92 <id2^3 ij^jjjlj^JI j-Lu (_yi>. 1 I J< Aj 

(uip^yi ojj 2 j -a 184s ) u_ip^^' <j-° * Ujj j^i 2 - 5 '^- 

Sjj ijjj tj is~i i 1 II i_£jJlJI jjjjJLi 4_d 3lj_Lll (jjj jjla icdJjJ 

(3Jls.^JI) jjjs f.\ JojI Ij-callnil 4 jj jJI £J-l33 1! jSL&j 

.238 4ljjj j-ljj o' tP! 

djUj3_jjjJI jjjs j_u£ J.XC, (j-® 4 Ij3"ill j_i^sLl»J! 3l^j Liil Lila 
SljjJI j-L^. <^-3 3_«_«Jcda S-13.JJ3 j cr^J U\) uV) 

i>j_& . 1 g i>i « I £-J3 Sj^LlLo 4d>.ji,l dll 'nr miT 1 (jlfl jol*j U£j 1 J_|« i^ill 

(_£jjJI (<^j-II jLiJjlj t_$\ idUjj^jJI _s jui jLjjLi jljjj jjla 3JL>JI 

d^LaVI cdl j ^_L«-i i>J-A Ll 11L>. (_y^ (jSUj id^La^U ^.juSjLc. j^l_nllj.j_uai*il 
,^L*J| «LuiL>JI <■ 11 <i->- l^bfT ,jj8 «l1cuLiII 4_jjjL>JI ^a 1 n~ 3jja 

l_L*J 1 313“ . ,.l a_ui 3JU. i. 11 in 1 a 1 jLstHll jjaLUJI dll j 

SLSM I 

3_j 3 i_HL~ij jjl C 1 j l~ V jl .. jalaJLi j»jjG V jjj 3~i. ,.VI ^Jd. 3JLa*J 
. L^jLjjjjjj-i jjjs JLa.|j 3l jJlII Ji-lj (jas Ci13i_t j H_J jLsdll 3jja J^l-ujl 
. .(_£jjJI ^3jJI J-3 j (_£l .. JJluJI Jjj jjJLd 
.. I jls.1 j Ljj L»jaj j is -1 ir. J5J jjl ULLj 
. . 43l j J, IS1 }t II (_y^ (^l (_^J jJI (®^J-ll I ij 

j jJI JjJLaJI (Jlj jJI <- 1 1 i i - >- if. (jrll J^ejj <U| ^1 

,.3l jJlII 

jjSSZlS ..d^LiiVI jj£l3 j ^-®- 1 li •• J^>-lj U.pJJ-^ d^LiiVI Q 3 SL 1 V 

^j .>. j £jja ^11 jai LuLaJtj LiieJjjG j.i^aJutll dV^tllJI 

.. (_j^sL^3jJI j is~i if JjkJ jJI (JjJL>JI 3j 3" mil j_lssI_L*JI (JjI (jJI 

i. 11 n'^-1 i^jl_p tjr II 1 ^3" i 1 nil dial dV^tHJI dUG 
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^uiaall CiljjjJI ijluiSouil 


iIs^LojI ^ i>oLiJI lIsV^ eill llUj L-ue-uaj 4 jI .. LlA .& 4 U 

' w ^ '~^j j ^ '- C * 1 US’ ■' • • “C j 4Juil!l j-usU«Jt CjIjL Lj^j 

fjJl I g < 1 J 1 nnlj L^LiiS! ^jSLol .4 3l~iV a .IjLc.UcuI (3^-Lajl 

3_jja U,JlUI ^yJtj Jamma «UU.» *u Alfa «Li!?»j Beta «Uu» 4juil:4 j}Lj 

Lo Lc .j j «.~.i 3j g ->.Vl tiLb jiSI . LkjjL^ajs isjjuij iCjlc.L*jiVI liilj jl>.Ij3 

iL^_oL«.|j L 4 JlSL.il 0 £.jj 3 ^yill geiger Counters (j^x^>.) dibljuu i_ 3 jju 

.(JJL>J! 4Uj>. 4-1 ^ ^J-SJI 4 1 mi I U-a nljuj! 

US . 4j iAjVI Oj mi3Uj 4 < iil.I jljJll {yC. ( 3 mi's11 (^jS^j 4jj 

^jj-~ 1 n~j . 4 - 4 -ul Mi^jiSI seintilometer jJi^jljiL-u ^ a. n~ iJjA.13jg-U 

. .iJIsljjLLaJI 4 1-1 Mil 4 J^j>JI ‘2 >ojS .sUj! (jjs 4i .ill 4l_jJll (^c. ( 3 miSII 

4 ^<>.j VI 3^ M./itl 4 ♦ Mill j_l^I_L*JI jjSLcj llLILlij 

JU*» (©) 

4J j 4 ui to '<->' I ^ mi 1.1 

j_A jl 4_dJL>JI 4 Ua_u^aieJ [jlluj £)Ij . JJL>J! 

cilij ♦ 4_u>.C jLiLjj a CjUjJUa I ^ys^Ju 4^_jJ-3l p fcs /11 

(jj-SLj jl tc.<-je-j (jr ^JLc Us cjLsjJLxIIj cjLjLuJI 

UK 4_j! cj Ui to » U 1 f. (^jJ 3 jKjJLt (JjUjkJI (Jjqj . ^U-Usl 

ciKij 4 _jLKj C_j_}Ij UK t 4_ti3j>JI CjUoIjJlII ^ Jl« ^_<_ujl 

4 3j3ow 4_4JJ 4 . 4 JUI jJLcj SJljJlC. U>.jJ^l>JI 4JjLuJlI CjUMaJI 

(J-lUo 4 UjLK CjjIj UK C-xJjJlLII ^-<-oj1 UK 4j 1 

..4_lUc 4jjKj CxjK «. I j_<_u t^pDjVl CjU_lUj j i »Ti 4Jl 1 4jI 
CjUuIjJlII I JSLI U 0 U 0 I JULL»J Hill ciJJ j (_yU ^Lu 

J_J J_>0 JlC.UuJ (J-J-U-u ^yU . U J t4_JJVjJ^_JJ>JI 

tiiljtLiuJj cjLjIj^JIj 4_uUI cj!^jLKJK cjUj^_Uil 

dUK ( j y j>>^ miUj U_tb ^UjVI l_UJKU cjIjjjlSj £-a t5j_jK 
4(j;j_5tj>Jlj JljlJ. 1 t nVIj cj U U a J 4_ U a cjUjJUa ^Jl3j 
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6^u^aoJI CilgjjJIg qLiiuUI 


J n! tss A _} JlJ^J 4j| 3 JlJ^VI 4jl>J_a.a (j-AJ . . jL*JIJ Jj>LiII CuJj ^LuVj 

^ J_3_j j g « ^juj tj . 4_j^.lj>ll CjL»>LII CjLul jjj t^L>J| _}lj_U 

3j-<al 3J1 t43h->tU <__<_i^l>LJI lj> Miflj (jl I^j pg 'iK <n cjLjLuj Jftl3~>- »1 al*ll 

.. L^jI j 4 .luojVI 3>£UI 4_j_l1dj VI 

(j-3 l-aij-stjj (ji'-p 2 JU^-t (jL> L^J 

j .(j_uJjLtiaI<Jlj l_3jj>LiJI (- 11 n'fcj (jl£L^ ^JJ (jlSLc ^j_a L^jLijju-^j L^LulSLal 

:3_iLc jJ^- l> JI J**j| J a mij 

.jJI ..a^l^^j! Jl£LiVlj j^^J! ■.2J Ml ^ 13 “ I 

. .^_<_ui,l £)l£La ' jj*»■ »>^tl >jfc|iuLa-Sj >a £yl_uu -2 
^ I f. <J>j».V1 4_ l> jJj_ l - > JI oULl-JIj j-AljiaJlj <U3 <11 4 >JlA £_j-3>5 -3 

(jj-5Lj 3>ti*.j 4 jIj_} ^Lc. JSLtHij jJ»>JI ^ Mitlj 

^ULa jj r>- >^stl ^ ^1 Us a 4_<_u!j J (_>>*.1lj_l£ .. Lt^L) Lo»Lj j i LtSLaTc-a 4 j ^ul_3JI 
(JT -^ 3l a! »>s 11 ^..A 1 ^ ^ 4_p-Lj j^ILi (jl ^ J 14_Lj Lu-aj 3 JlJ JlC. 
(jl ^LlLa 4 j I f, i4_a_jJL_u 4 jl3*w 4_<_ulj_} ^jluj ^yic I J_ua^ej 

3jjU3JuJl>. »1 t^-^l ^Iuj JlS 4jI 3Jj-^-4-uj LiJjJ lJ £)| i^jUl] t4_aLal 

4 3 . U L^jI j 4_Lm.a d 3 <U> ^j| jLtTt^l 9 ^>»jJ^_l>JI £j^-£- 

eJ&}Ll».| <_^lc ^-aVl 4 3j3^v 1 a^ K tj t^G^jLJuTLO 4_aLal La-Ajj)^hI I 

CjL3_t-aJI : L^la (jxu-u\ ^alu jjJt-uaJI 3L&1 a ^aLc ut\ J . (^jJ l>. 

j_a-u (jyllil CjjjLuJI 4 «j tUj / ^\j r j , U!' i (4_cvjJ^!L lUI) d^j U 

^j_3j>JI l^-jp^l ^<u tI^IL_uVI L-t^LaLiilj i4j^Hll CjLjIIJI ( jr Lc. 

CjLjj_3_>JLj l^jju La ciiLub (jl_5 3j-p^VI 4JL>JI j . jj_k_t-^JI tlLbJ 

(jjSLj Ju9j j_«_u Vj Lu-t-a L3^l j-j^-5 ‘-HJj t3jui»jJ,l 

SLfltLUl ^l>-!>U ^ t 3ULai ^ 3j_u^ 3 jljLs 3jlu<> 11 oL>^JI cillj Jil 

j-t-a-lj t ULp^lj , 4 3 «UII 4 >Jl^J 4mm (Uj L^HjjL3-a (_pilj * 1 (_^llj 

. 3 4j jJl>- j>a Vju CjLj> 3_>JI ^j_a 4x.>a^e-4J lIjLLlLs 4x.> a^-a j I ^ 3 .U»tl 

t L^j VI i_3tj>.Lj ^>>.jJ>jj>JI Mill ^ 3j-u£ CjIjI or, cdLafe La^j 
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..{Ji-4-C.Vt cjJJbJ 4 JL 4 SL 4 4_4LJ_42_>. JlAJ LlLcA> 3 LglxJjJj CjLLjjJI (jl_3 

. 1—L-t-<-u-j (J_Jl£ (JJL>J! 4_j_5_j_5_>iJI 4_*_x_ila {^yc. 4-^JlaTu (j | Lc 

L> -£aitAII 6? (j-4^ 

L^bL-al jJs ^Lsl (j_4 Vj t UaL llc 1 cjLLjjlJI V >Cl<^ t L^j ^L2J! *LS| 

(jL^ L^K (4_>.jLla) CjI-LlC. (j_c C^3 4jjj>o £)LajJ! 

. 4JLL>o ^Lij 1 4 JU-C. V ^j ’ >-->" (jV cJJIij. 1_(SL^4 cJUj 

(J? Jju ^j»£>JU Ljj t^yjL w ^Ji J- t Lfc T Jlj <j-ujJj J-^-*-U CjLujlIIj 

♦ 4JjJLx-a_a CjLcIU^ jl 4 j\) CjLclIa^ jl (JSLtTu ijy lc Juu 

i 4-<^-lL<-u ^Ltlajlj jj_uaJI Jl>.| ♦ ^>-1 ^ < >itl JL^.1 

4 \ j > mj ^JL-ul 1 4-o>I JK <.7iVI J- CUT J ^j 9| jj-caJL^ 

Jl-Lc. CjI JlJLj j t4 jK dJjjLJ Vjl J_c^3 ( jy I<JI j^UI (j_a jJgJI > n~t 
j_Lal_Lo ^ \ C. J is>7n 2u^>u CjLst_iI>j-oj 4_uaLv. ^1Jiir~ 1 »l 

^_uIL J^Ltil jJ^_J_>JI CjLojJlLcu^ (j* 4JL4 I-CU (4_U^SL<_uj-LLlu) 4^uOLA 

(tiJjJ) (jlj-xaj (jJLoj-uSUI) (J_ji,l (ju/LuLaj ^o^LtfuJIj 4JL-a^jJI 

4 Uj j j ((>]^j) jJ-ajjl (^uLoLaj jILcjjLj j 4 ( i _ J=r JLjl) 

l^Jjbl <±.«- L afc-J (ful^ Cj^Lj J-cl>. ( _ r i^. 4 J^<U-UJ 4^wjJ jl) 

14 U j mi ^jj'j tJ_«L>JI llLj^>«j ojJlj 4Uj jIjlcJ JlIc Lj^I 

^xLailj ciJJj .. tiJJli 1 ull JuJIj (4_al!s) Lj^LIujIj 

^jLtiJI jjk 1_4^ 6jJb J • • 4_jj>»jJj_jj>JI Jaal^j>JI J-4^. j-A 

jl JaLSJJI (j^i ♦ ) j_sl JuJl>iJ 4^imiIjj Jajljj>JI I £ - y ^ > - 

. (J_x.ua Loll] I ^,i ,<ij 1 3j LL>Jl I CjLLaaJs 1 

JLoj j . j_sl jJ.Lj ^_sr <^> a ( Jy £j)j£' ^_<-uj L^jLj 4-Uj^iti! Ju^. lJij^ju tiJl_LAj 

CjL^LuJLIj '4 LgjL&L>ot ^ 4 / .nj 4_Iaj^_>JI ^a>o 3 jLL>JU Ja_5Jjl cijjj (jl 

4_u_j|jJI CjL^atlJlj L^jLcLajjlj L^Ia 3jL>.l jJI (jri_j 

LaM-IiwI J_ij>JI Lgj J-^ju I 4^JlII 4_>.j^ cJiiltitJj 

(jJLafcj t4j9 jJ! 4juIdIjILc 4_>.j^ Cjl!i t4_j£,^UaIL_ol JajIjS- l_Lu 

lil t j_j_IaJLj tiJJii (j_« (j_u^L*JI 11 jij t^u?" LcwjJj_ck 1 , (i ^ 4 _Lula 
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6bU^aaJI CilgjjJIg qIuuLII 


4jIjJj 4 4_*_<_uIj h < iij CjI j 4 _£LIj 4 \1 U~ , „1 tj[£ 

♦ .4_ajIj 4Joo^Laj 4jj-aVI Ljuj_<_u La£o-J iLolj Luj Jj j 4«LjJLc. 
4_j Li^-^ojJ ^_j_>JI ^_<_u_ll J-aL*JI ^I CjLusj^J 

^yJLc. jl A~f.| jJLuk (j^£Ll V <Jlx_L3S_J 4_42_l3 jJlj 4 JL 4 ISLII 4-0-CjI \j£jX\ 
J^jLaoJI j J—o-aJLII ^ 1 r. SjJlJLa ciJLLA ~' J **“ J J * 4JLtJ I 3j^l jJI 

Jsajl^oJI 4 _uoi_uj Ct m ciJLuk ^jLj JjJiJI £)£Laj 4^Lc 
4_*_u1d JlLa jc. ^Ic. bUS^l 414 ] j 1 ^% ^ 3JjJlC Jj^Jo LJ^i Cy* 4_jJ_3oJI 
4(J_4^»JI lJ ^£i 4jjilaJLl 4 j9JlI1 4o-jJj 4(JI_3lbVI 4-SjjJssj 
CjIj-jJu VI La oJJt a q I VI*4jI J *ljlj 4j ts~i V Mill 

4JLjj_L 3—(j|j-_jJtl 4-fljjJo—4-Lto j-jJI 4_3jjJo : 4 j < 

tjj* JsijIjoJI J^c 4Jaj^ia-(4 Uj <Vi^UI) 4 j^Tu.u.U 4o-jUI 4^jj_U--jIl«jjLJI 

4_La_4_ul Ji i-LijIjoJI 4_42 Jj_Ls 4 4 jj_>J I ^y-A-t-oJJ 4 JoJ! 

.CjLuj^&JVI 

4_S_^_Ld jl~ V m n LLla LtaJL ‘-LUj ^jo-J 1 _La n^i 1 (jl Ljjjl lijj 

4_3_J^_Ls * L^J) *— 1 »Vl >-^T ^jy-UL^J j! 4 jjoJI L^jl^oJI 

dt.J_3t_j 4joJI (j-° L« 4 4? U r t Jo- ^1 Jg I <n 

(J_£LaVI 4_toLitJ j 4^jojVI LfcjLujI ^<uj jLlo-I 

(jU j c-tjloe-j . L^-A_alj_43 Jj-iOjJI 3-*^ J 1 ^ j ,<3 > J-Sj 

4^jLU (^ruu 44_Lo4 jjij 4_o.jJ^oJI 4j|j i mj (^joJI lJs! ni^ 1 »Vl^ 

t—al Ml^l I tlVl |j_A a • a Jo- ^^yJI 3 Jl-O. 4j|j Lojf 

Jjj-j ^ojJj-io. 4 U Mil j_j ^ mi U j . 3j-o- j j JiSlS S^jLLaJI ^SLstlu 
j_Aj *^_4^La (j-o 4 _Loc_<_uj L-.lC.jJ La t ^_<_u^j 4^j_uL_uI 4_Laj^_5e_j 

4 Mill j-A^LaII jJj) a < rUj 4 1^-vMUj j_3j 

3jjo-lIl jj_/o]|j Aerial photography (^joJI < 3 ^jLU ja ^^jSU 

t ^ J ^ J-A-Toj ^j_U_Jjl_3_A (jy i£. ^aJLc.J 4jJO JJ_tO ^y-A 4_3 _Jj_LJI 4> Jl^j 

4o-L4^JlI j_A 4^^>JI 4Unil 4^Lajj^Ij 4>1ooVIj ,4j^Vl iaLji^JLI 

4j|j 0^ (j-« (J-'J 

ljufc (JL»-0 (j^- Im ui <-3>*J q ♦: <J 4j| VI i4jj-jj) I^i~tl 3 js.LJIj Ulc. 
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^£) La L^_Ljj * * I 4J J ^ I Cj^L^-jlL-uIj . ^Jl*JI 

ijr jv jJI ^ ♦ ~ 4jj_>JI jj_u^a_ll_3 .. JlJuJI 4-C.Lll^d (JLsc_a i l_L& LlJLse-a 
( jI L-<—?e-J (jj-J-Il 4 i?li ill 4.*.ulo Q-t->- <j_A t4_jlc. ^Ji B a j_A L^C LaJuLa 

4_j9^Lc. ^j_a tiJJjJ L« Vj 4 _jj*. jJ^_o«JI j-AljiiJIj Ll>-jJ j)j^rit 
J_a-C 1 jl 4 jjj>JI jjj-aJLj j . 4_u JljlU (_ «> CjLaUJI 

L^IUjLLA jj {J ^1 ^.A^LaU f-UJJ 

j, "t 1 ») a mi j jl £ y J Vi 1 ,<b 4-j-Slj-Cj) 1 U CjIjj-Tl-^ fu-ujj (jyjS 

4_L_L_t£j-j 4 _jjjJ 1_L^ 4_La_jj-j*. i j±c. ^j-^-A-5 4_jl_3 1j > (c-j j^Llmjj 

<L<_uIj JlJI <j_A 4-J-3'j—>u~ Mil J 1 4_jJJ-A-C. CjLcLL^ (J-a^. ciJJ JlSj tCjl BtUH 

^j_A ciJJj (JSJ La c >Co.LlJI Vj ♦. 4 jj_>JI jj t 4 _uj^L<^j ^Tu-uJI 

. 4_u Jl*_a CjIjjj (j_A Uj La-C t^jLa- i^tl i—jLujv t (jr ^ Jul 

:c pAfaJt **d a*si**H eat jat-* 

(jricjj 4 _l J o jV' Clxj jl 14_jj^_La_<_aJI C ^x i 4 _l>.jJ^-l>J' 4_>.L_uJ»l ^j-A-cJaTu 

CjLajJjJJ BLaLJ^-aj 4_<_uIj J *3 ^alvLlU 4jvL<- u-A : La-A (J_a-*- 1 I ^j_A Ah a 

La i nil 3^ U -0 Lu_ujJ L)^ tBjj)B*>JJ <-jj_3!<JI ^j-A 1 J (^i^tJ 

<_ r -3 j-AJLXJ (jl ^-<-u- U j J-A-*JI J-J-AJ 4jL<i; 

J B~< Ml A J-A^. ^A->*Ll1I <L>»1 1 M AJ . . CjLajJjlU ^j_A Jkjj-l 4 _uIdjVI Bji MlrtH 
(Jj LaI .^Jutil Jl Jljju Ju>. 

(J-LsLLa Li^LuISLla jl LjjJlj Ajj A^tl i_jJ^L>. (j_A t CjLAj)UU lr. 

tlaJLjj . Jljju Ju>. Lx^jJ^otll 4_tiIL>J! CjIjj t n A" tl ^c.Ju 
4 _lxiIjJ LJ^I jJb ^jJLu_uJ lLILLA jl Lafc ! Jl^J t j n~z- \ 4j ts> ^jl_£ 

4_jvLoj_ 1I (j_A 4 _*_a-3cJ1J,I oULl-JIj tl J-^-I 4_j^jij 4 _uLLaj t4 Bjof. 

l_a_j_usI (^jJI 4^j_*JJ Jljo-oj I Jj 4_B_j^j>JI ^Ls ^aJ ^j-AJ 44 T L5tia_<_a]I 
j_A LajI t jL»VI ^j_a 4_Cj_a_>JLI CjLaj) UU 4_<_oljjJ 4^t_pJ t Lo*jJ^-L>J 1 ^aJLc. 

^ jr lil c B j '1 (j-^-AL 4 jL^ ^Lc Mi l j ♦ Oj i<~i > O^-*^ V Jllusij 

ti—Sljukl ^Lsujl *jLjV 1 ^ a 1 »n La^ jl l_jJ-B liil L^L>.| ^ya j A 

.c -t-BUJi 4^HitJ ^jJI jl juLnJI - I 
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6bU^aaJI CilgjjJIg qLuuUI 


^l_La_j i _}!j-o 4 _jV (4 /y 3 tl JuJl>o |) £_L^jJ,I JuJuselll -2 

. 2j \1 «>V«a1 L 4 J (jjSLj £)l (4jjLc jl 41jL_u j! 4uJLus) J^-L^-ll cl U> 3tl 

L*K U Mill 4 jj 1 i/Vt^VI 4 <vj2?11 cj!j _i!j-U i (iV -3 

4j9jLL>«JU 4_l>. jJjILiil 1 CjLajLhII SLfcLiaJL CjLcjl*-a ^ jr Lc Jj-Lsartllj -4 
C^SfcTJl jJ^-L>JI Lj^ljl<_uVl £_J-3^J < >1*71 C_<-3j ^Jl C_<-2J 

.j-<L>Jl lgj4 ^lu ^yllll jjit-t^Jl 4_j ^.jj (jjlc ^JiitlL alXI ^_3j>JI £jj lJl3j2j j 

j- A 11 ^ /^ ^ 1 .,. tl j A -».tl 4 c_jj_SUJ1 4-luuSj 3 >^ Lij^Lj tiJLufcj 

4 <ySltlj t^Urtll 3l.il jlju 4jUr, 3j_p*Vl <>Jufc , ( j_uLUj j_<L>JIj jljjJI 
c_JLuaJI (j_£ 4 ^jj?c_« 4 < I j t-s ,,, I ^jjc. 3 jLlC. 4_2JjJaJI 4>Jufc 4 Jl^ulL_uJ,1 

4_^L>J1 (j-c. 5\ j i 4 jj-j-3 * I _} j-t-u cjLuUi ^13 > n tl L^U* ( jr 3 cuTlq 

4_jjI jU , ,.Vl 4-LulII <—3^LJlj 4_*JilII . 2Mj U , ,,\11 4 _lL>. 1 jJIj 4 _l>.jL>JI 

<_jIj*jw Jsa_j^_j j t4 _ljIj U , „V1 4-LulII l_jIj_>J ^13 1 ti tl L_3^_LaJh lIaj^j ^JlII 

-1 * » 3" t1 4 <a4 ^Jt 

(jl \ <>>311 JsajjJjj tL^j 4 TlllU (jLu-^Ul 41 1 <11 < (i jl ju j_3j>JI jlc.^ 

(jr! Lc. jJsljJl »<>> tl ^^tlll i yA jLL>JI c j£L^j LJjjJu_a jJla ^1 
(jl « <>1 3 tl (>_LaJI (j-c ^-oL>- £j_j jl ,UI jLOj 4 <y 2? I tl 

(jl i 3tl (j\j Cr^l Lr^l 9 JSLtlo 4_ulj)U t mV! 4_Ll»JI <_jI^>.j 

.3JjLj CjIjjVLj Jal AIL>.VI ^JL-C. Ijuk J-caj J 4<-^^l_iJI jl c-xZLtl Jsaj|^>.j 

ciJj-lj I t4_j|j U , .(VI (jJljlI. L3j^-U 4 3ltl ^yJL. ^yltl CjL_uUV| 

. 4_uljU , „Vl 4 -LulII c-jIjjvj l-^^JlIIj t4 _£j_>JJ 4-^3111 Ji^l J 4_ulU , ,,l 4 -LlC. 
(jl ys~i 3tl <- i'* i in (jl L-xJfcJ »_jl^_>JI 4_<^3 ^1 4_ulj)U r »VI 4 _LulII Juxj LoJu£.J 
. 4_u I j ,,, VI 4 -LulII ^3_Lj 

3j_l^>JI L—<_~4—LaI g> j <lj)U , „Vl CjL-LulII ^U«" IjiSLfcj 

. <__<_3IlH ^yllH jj_3t_uait IjLl^_4 $}\c- 

(J_<_u_ij 4jjJt_4-£aJI _iljJ.1 CjLL^d L^JlIc. J-ULU ^1 ^_Lollj_ll £j-a 3 ~y-~<\\j 

4-jJU-jJI CjIj_jJLj 4-Ia^^Ld iy^ i.o tl ^ U a II 
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6-lj^juJI CilgjjJI u9lu V . V i.uil 


jl jLiJl jl fUl ^ic iL^jLuo l_Lu La£ jl jtaVI 

t4_uipjV! 3j uitftl (jialj (j-iLtXI <—9 LcuSuluuIj 

Cu_»L^ til LaI tJ !jjJI ^_3_>Jt (J a <iij 4 _lJ pLc, JSLtiuj cxjI^ lilj 

CjIjjVLj j! ^UVL j! jljjJI (j£_AJ 4_jLa 4 _lL-£ 3 (jj^LSJxJI 

^IVrJl CjIj-j_j_»_j j_a (_ « < nl—LT lj 4_l£j_a CjII ptj-V" t til ^SLgjgt4 K 1 < <itt 
(jl a f. V 4 ^j_uLI,VI_j j U 311 3j-uuuo t_ijJaj j-^>~ 4jl Af. pJiitlLuujj . <«ott 
jl CjLaUJI JuJirtll <jjJuO]t 4X-l_u-o ^ pi JusVl (j-A CjLIa ^t J-u^J 

Ca^cTJI p^Lr^ ^L<-u.a-U 

j-^>J! Cy* 4_lIc. J_usajtj (^JlII J-se-uajt £jj (jLs t4jl_^_Lll 

jl jJlII ^ A -w11 ( j_c, 4 ^>*jL<JI 4_jjI jk , „V1 CjLLulIIj .^ a 4-la-AI 1J (jjVj 

<j-£aJU Jliul £_a Jjj La (j < H-ul £jLla jta ^yJt ^UVLj 

3jjjL>JU c_jC j^L?e-t-u J-ajlLuoJ (jI * jl uf.Vl CjLIsLuL^VI 

> ^ Ls >.. Cx^erji .jj^- l>ji (j^_jjLiij t ^ ^ u,,. d<_>u ‘ u. ^ \j ( j_ 4 _*j 

L^juujj (jjjl£L(JI 4 ^jjla c_xj?cj 4jI <^1 Cj 13 i U11 <>n <j| c_oeJ 

Ijl^J (4_j^vjJ j-j-L-lil) 3 jj. 4- ,-^tl CjLLu^JI LjLpJ ^ AC<J t ,TT\ i ,^T\ ( j_4 

1 g / j ) j-j_uA_lil ( >( t j 11 ju>. 4 -^j 1 nil a cj 13i U!' dLjl£^ liil ^psjJLlI 

Lob J . CjLLulU I Atl < 4_jLuL_uVl ^jSLa^ t j-LaJj I t-s , ,.1 

CjLuj-uojJI 4JLx ((jr^J ^aL J^VjJ.1) <Lo_l3jJI CjLj^_aj>JI 4_uoIjJu ^ 
CjL^til 4 U (,,H pJLaJLlj JK miVI 4_uo!jJa 

jjlc. LjLa-J! £jj till/4 cjLl>. ' ^j* f >^"< \ ^jjSLj (4 -uLlUI 

4jI_Uj 4-Ll 3-(JI O^Lai jj? Cuj Jl3]j . 4_uu_u_Lll L^jLla^J ^jLjj jJLI 4JLL3JI 

^j_A t ^ ->■ A £)| jj 3LfcLtia-A ^1 3 JlJ JlC. ^LaI 

u_3JLlit3 Ju9 (jjLjlII ^11" CjLlju L^j Ju>-jj t-uuu_Lll (jl C^ul Ju9 (jISLa 
j I 3Jl^I j 4_3_lL> Luj_3j 4ojIj (j^j L^jI ^_a t4_3ilL>J,l lUsLa-lL^JI 
j-lLlj jJs 4 _ljLL^ 4JL31II (j^mi oJJtj t4» < oLfu «L>-L_u_a Jl>.Ij t-.<-t£jJ 

4_ajI^ (10-JjJ lju) J!lajj jj)i utlj J< Mill (_^ LjLt>.l 

O-j LjJ-L-|J IJ Cu-jL^J)^ I mLUj tllJ^Vll I Jl£J «4_t£.jjj| L^jljjl £_A t Lcj) J u,> 

; gl ^ 1 ^ *\ I f 
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Jjjll 

OJutll 

Ojjil 

OJkxll 

5.18-5.17 


3.20-3.16 

OiU jJUl 

3.00 - 2.76 

c^UjSLiL. 

3.23-3.17 

C4«V 

5.10-4.50 


3.10-2.70 


2.65 


2.71 

CU.UIT 

4.25-4.18 

Ji^jj 

3.67 - 3.56 

c^.Ul i l5' 

3.75-3.65 


3.51-3.30 


3.65 - 3.40 

>/ 

4.30-3.15 

cuJjU 

4.70 - 4.68 


5.00 - 4.50 

c-j ; ULI 


4*jLiJl Oj10 JjAsf 

qjSLj £)l l_jj_SI(JI (J-t-oV! (jl tjJjJLi (jl Lufc V ciJLKi Jlsu 

4_3cI(J j t-Jalll J-loj j' J-^>dl (3^-° Lr^-y O* LL_>. 1 LjjLstJ t4_u_ulj 
t^_<-uIjJ 1 < L» -^.tt jLt-u-a £yC. L_<_Zl]l JUlLlJ (j! liilj ^j-C. gllj J i4_L<3 UdLv ^J! 
^1 ^Ll>«j J^LiLa 1. 1 i i mj I JlAj t(_aj)<i»ll c-t^lIL u 4 1 mj La AjL^IJI ( jr 3 

^ a mi j La j_il->dl £| j_JI (j_a 1 «>*jl eiJLafc La£^ 41 ^c-JjtTtll j-±j£ A g,y 

c-t-Sj j-^>* wLoju Lufc La j_Aj ‘J^LI j-<L>J! jl 4_>.jJJ J_<L>JL 

i-t-23 j-t L>* ^LLc ^Ij_j Laju£. j_jLiu j_c! IjlAj t ( _ 7 -<-uljJI 0U0V! £y£.-juL&2j 
jlj_3 LsJlIc jl .^JaLill ^L>oL ,UI c.<->d 4_L_SJj LcjJLi ^LLuJI ^L. <JjLa 
^j-a ^?Jl_j tjm j_j_3jj ^jlSi-aV Juxlj 4 jl^Ij j_ 2j_a ( j-« 4ljLa c_jjJaj SjiC j-L>. 
. 5j_<ILL_a LgjJI jljJ.1 < L> * <tl j_2j Ilj_a ^j_a i_j oJJb j~-£->- 

4 4_LjJljlII cjI^AJI fj-c. Q-jfc— lJI ( j_c I Jljju L« (j-uLL^ 

jL».tTuTu.u V I LjvjJ^_L ^C, CjI^j Jj>»I jltj jJI <jl£U! 4i3^ ♦ g 4 

V 4-t^LLj iJLUj cdSjJlj Jl^>JI q -a j-uSJI JLA-iJl (j-a 

£jJ («LllIdjVI 4 ♦ < hL>!1) 4_u2£^_^^_l>J I CjLjjIjJlI! £)j fU t L^_l 3 Jl^ cIlJI < nj 
^ jJj-j_>dI ^_<-u_l' ^_a t Jul-lII (j-A jL t-JuTu-uVI 4 _j LxjI U, Jl^QII (j_a 

Jlj^QII c-JjLjj jjJ CjL-oLkjVI jjJ (j_a ^jJjlII (J^-3tHJL ^-stJ t mII 


jLVI j * ^c^tTiJl ^_ull_i I^_jj>.I ♦ Cu-iTllI 1 !j 

jjfc ■ l ^l>ji (j-** j^tnii i j nji^ 33^ ‘-La-S-<ii 

. 3Ji£J_aj 4JLa T £La 4_<_u1j jJ 4 _ajj 4 4jLl4^ j-jJlSjj 4jLj_} Lu^iHS I fiL_oljj L-iajI 


4_!l_j Jlj>JI LtewjJ jJ-£T<JI £jj '3j ^ a J ^J . Lul^ 

J_5C_(JI ijr J-C j-^pj Laj} 4<LuJutXI CjLaUJI J^Lju-i-ulj C-fll i »l 

Lr 2j3^3_ij>JIj j-J_^>JI 4 JLvj_aj ^JjJuuJI ^-j^tTuJJ !Jl_u t^LJl 

clLLj 4_UOL>»J-,J_L^ £)_A l_Lu 4_mjj_L3^J_><JI 3j_^JvVl_LB . l_LA-t^^-t-><-IIj 


t4_ul t a~>- CjLJUaj j . CjLajJjlII i ^a (jl-3jla cr^ (Jj)( j£Laj-j^>JL 4_Jj-A^>«-tl 
aj^aUI IjJJ 4 _jL?cIL<_uVI CjI^-cLJ_a ^Q L»~ i^LLu-i-ulj CjLlI^ju £fuLuZ 


u nj j j i — > ul' ( M *C ~ / ,iVI ( jj<j Jl_*_j i(l ^a-<-uJ La j! 



cJ*L1£gJ ^-j^GuJL jIj-aJI (jj£L CjLJLa-*-^ ciJJj 4JLu-a^. ^j-a^ . ^^L}-a_j£^_l>.j 

3j-u£ CjLLlC Lr k. Jjjj 4>Juu ^Lj j .^LalUl j-<L>JI J-&J 4jJv| 


dJJj ijr ic.J . ^LL (j_A ^L> , .. tl 0_>0 U 4 L>.j_l^>J g-1 t^>r V ,^J5CJ>JI 


(JrUJ 4 «LuJ^>iJ fU i4_J_tJj_>iJ 14 J lo ♦ A C_JjL>«J 3j -U ^J ' 4_i- L« JI 


4-jjw^L^q 4_<_4jIj_} ^jyjLj ciJJj Julj . Jfcjj) < M*ilt j! JlcVIj i^ys^sr"i t nVI ^jJew 

4 <?K~j 4 4_l1 1 a , nljJI 4 <?K~fl j-jJlajj Ljl <<o~4lj LewjJj-(5o J^Lilujj^LI ^L>JI 
tiJJLj j_jLlj CxjL£ La LiJj * J^ljJll Ij 3-^5 (J -0 » J-lLJuTlII 

i^j-£bj I s;JlJI 3^ U Sj-l>.VI 4JL»^J,I 33 G 4_uLejl CjUuIjjJI 

4^L>JI <L>JLjlI CjI mi r a i L 4 ] 4-ewl t^U ^>-Ll1.I CjI aj a 4JL>.j-a 

• g-L-U-U 4 _A_l 3 jJI 4_<_uljjJI ^LuVl 4>Ju& La^ * ^)-^-<-4iJ 3 ^ f ^ J-iLajJJ 

t h mi^U (JjL_4jj 4JLLfc 4_ewjJC jLuj 4HjI Jlj Jllaj (jjGJI I JlA Jl^Go 

tiJJj Lsr ^ Cjj-jJie rl 1 n u ^j-A^ . I 4 JM 3jIdj 44_uJljlU O^- 

.. a Laj 4_<_4j_jLj ^l-4.u-a 4_id-u^J! jLa^VI JetIL_ul 3^ Lh° Lblj 

^! JustlLtojI lUJ 4 4_lC OjJewJI ^j).■1.4-u (^jJ! Juu JLuili-UVL ^-A-t-u La-J 

4 cj LLi_j_>J, I j jLt_JI (jIa-ls 4_ajlaHII ^ j ^ j3 J J 7* ^ 

JlGc. JLa 44_uJulII olj^pij dJuJewj S^JuLLa jjl a c^Liu^l ^j| La-A 
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6bU^aaJI CilgjjJIg qLuuUI 


' 4500-3500 JjLc^.1 <_yl£. CjUa_L>J.I ^jljL-La 4_ciajljJl 

. CuJLjj5J1j ^j-oLstlllj (J^LuJ 1 j j-ujaeJi.I £>La! L-<^pJ t4^X<?a CjLlj-ljv 

^ylc 4-j^ L >JLl CjI m U tl (jL*_ui]l dlj 4ltJjL>JI CjI a mi 7\ tl ( j_c cillj^j 

jLstjJ! (jL»-La 4 _uI£j_lII cjIULUJI * »*>J (^iJI ^j-oLstillj djjJI 


j_}Luai, t 4_au_ulj 3 JjJlx LjsLsT C^eTt^ CjI <? ii"^U . j-sjvVI j^t_JI L^-Laj 


- > *"• < " t I 4 _^La 


cillj£ 4 -uJjlU CjI^JI CjVLsc-o ^ 4I(jJl>JI Ll>.jJj-^TlII CjIjU* a t j_oj 


t <1 mi^U JjL_ujJ u aUtl (j-uiarJI ^JlSj 



<Lj J »linfl L_i CjI_Lj_*J! <j_a 4 JLjL& jIjlcI ( J_Jl>o Lii^jua (jVI 

CjI \ 1 (iLseJU (jL^ CUj£ . jJI ^yz>\ <<-Vi aVl ^ylc Jl^Uju 4_j5LjjL«jjjI 

^JLc t4 _j_u2_II cjLjLuJLj j ts~, s>\\ a n 1 ^"1 , ,,\1 \ J^Ls> 4 -uj^T(5L!VI 

t—jjJsl 4 _jjJulI»I CjLjUJI ^yi^. jjIulII CaVUlvl (Jjlj>«j CjL>.1Vm 1 »lj CjLu-ojj 


jj_u Jlj>JI l_^_La 4 jj) mi^U 4-ul3'jJI 


4_j_*_j_j_LaJI 4 -lCj jVI 3 j|jj>JLj IJu t4^LLaJI jjLua_a JLse-o ^_y^J 

cjjjju*-~i 1 nU t 4^LLail J^Liu-a J_>. ^jfcL_uj LLLi2TL<-r.Lxa lj„\ t<~ia L^ixl 

caUUJ! j5£l V>Li^utjuOil ^ ^ 

j, rtitl £-a (oJutil 4 caj.uj ^yl^- ^yl»-4j) <L>.jjJ! 4^1olj 



. 4j JljJ_SI<JI 


jl l_£^>JL*_a CjI Mlid L^aJvLia (j- 4 ^LaL>JI JJiil LJLv ^jLgr~ 1 .nj 

175 ^_yJl (J-i-^5 3 j-u^ cjI^LLd cjIj cjl_L>.Lta< jjju-saltJI jI < <r<ll I ^1 
Belt Conueyor 4j^lllI 4-oJ^Vlj ^LkJI J^j .Bjl^IjJI 4_cvLHI llL 

cjLjj) ♦ ts*t n i c, i_,-UJ l.U ci.LLt.uJL j JJLJ! jLJtlu_ul ^Uu cJJ jj£ 

(jl . 4 _j_Lj JulJI CjVUJJ t _yb 4 _JLc ( J_l£ (j- 0 CjjI£j /4j4l^r j}jL>U 

4 <?i» a CjI mU 4J_u4j ^Lc. 4 _lLu^JI 4_j_uJulJI ilji.1 J-3_J t Lu Juv LbL>ijl ciJLLA 
Lusj^ ^yla-au 4I1 jJl>JI CjLaL>oVI CJUj clLi .c-tajLl Jj!J_<_ u 


.cjj-LJIj ^jLoVI 4JL 4 j n! J <>t4i 


j_j_L?e_Ll,l Jl^C. JsL^_>J tCj 
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&_u^AoJI CilgjjJI )5jjG9 u9lu V . V i.uil 


^-Lcj t4-l_il-A CjL>.Luu- 4JJ tj-JJUu£3 4 in tCjLL_U>J,l (jZijlLOJ 

I «GjJu>JI LcujJjJSulII CjLIajua lLUj I lLLuj Vj I 

^ j ^ jr ic. Luajt dJJIi . (JjJJlLIL ^LuVI Cj 1i t?r. JVI ^JuusllI 

CjLlxL ‘ L g \ ^.1 c. 4jLe_JI (jLut-S LT ^ ^Juu^ll! CjLuIail jLL^aJ 
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imW 

:Ud*lt£it£j«Jt jdLa# 

3jU^. J£ciL>K L^j-^l BjU^JI V 

Vj i(jjL»J,l (j-Lc. I j j jlil c" f.l J-aaaia Jla jjjs 

£ j-^J ^jaLaII 4jaj«JI J < m'i jj^mi jjl 4 j>.Laa 
^ itti idil jJLijjL-ojV! L&Lijej3jl 1.0->JI 
4 ajJl*1,I CjIji^aJLj 4-Laj 4i La cLLo.! LtLtiej tJ Uj| 
(^1 I JaLc. (jL^jVI t_JL3jlj Ifljl ia->JI clijL^jV 

^ (jLau-lVI 3l i->a . ^ > a t j / ii I $ J_i t j .yJ oy y < 

jl j-iaLaa y>l J V~ (III (j-a L^aLj I {jA (jr^ jliej 

4 j 3 (j-C. (jiL«-U t 3 I~ tea ij .(jjLkaII j-aiIaa jaA: 

( _ ;r L*A-> l 4JjCAJ V jL£L L^jV 3 _Jja11 4j«j lUtl j \1 ia! I 

<_)_ol 4 j iajVI 3j mi 3 tl (j-3 Cja^SLa jls L^jl 

^j-U^Laj (Jj Li^VI lIiIaa a" t n" i4A_tlaj 4_o* ^1 ^_o* 

tilli (jlj i 4 Jlsc 33 V L$jLi JL3 j till jjj .jj^-LauJ! 

V J o 1 3 3 V3iUI jV aSjaC^ 

c»-*i > .■'« >' LaIIj ‘L^3li a*. ^ tliaje3Au3 

(JaIjJlIIj IjAA-aiA ( J_JAEa]I j»!i Laj . I ( _ y i!l JAAt 

JLiJlXU (tl_LoA - Aa_>. t-A JJaeaJIJS SjAAAiA 

ii_£jaaaJ! Ua^aa aIjjuVI i_jjL3j jys. l_Lu Ia£ 
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6uj^aaJI CilgjjJIg qLuuUI 


4_<-uj) o i a 3^13 J^L>. ^Jj Jlj L^j (j^Su V (J^LlU miLj 4jV 

Vb «LuLj_4J^il 4_Lu_uj cJL>Ol t^>jJ laTlII Jbse.a lJ ^£i tiJJj^ 

0 J 1 Jt . 4 IS aLlII JlaHJI 4 3K~ t Lj^Lj ^ojl-lI 

( jr JLc. 4 jjIL>J,I S tj a 4^.jJ ^Jl CjIj_>.I (jyJ^ 4_3j^_bJI 

c-cjJljj < mU JlitluJ *4_u_uLiU jj-a- dJJj 

3jLc.l La! cilli ^_uJ j . 4_>Jl_*_U ^Jl^j a \j I £j_}LjlX! ^j- 4 £>£<-4- 4 J 

4 i ( nl_ua £j9Ij_a 1_4^ L^Jjl i tt A (j-A I4JI t <7" ( 11 i jl 4j jc-clo 

(j-uUtJJI CjLaL>. (j^i ♦ ) !^£i ^Ljjc-Lj 4JLu_ujJI olsJt t~,uialo Ju9j cilljJ 3 Jula 


jjk j»UJ! ( _ j IsLlL>.!j .oLlLs! j~-».l I 4 J (jl ijjl <.oa 4 -ujl*JLI dsljjiiil 
3jjJ_>iilj 4-3j|j_*J,lj iOjJx-us Jjjx.jJ. 1 j»L>JI jl ^J^l i_ujjIjJI 4ja£ 
J_jI_ujJI jJ r~ 1 < it —1 ^-Jj J^jJLso ^-a 4j>-ljjj r" m l <j-SL«J i^jJlj i 4 J,I_jlj 3 

jj-^al! Lol iSjiSLjJI 4_'jl i_3jjJiI! citaoj iLJLs. 4 -jx.^J^^"11 

<L>.lj^r " 1 <i1 jj-^-GJ JL9 Ljs 4_uLjtJ ^jjjj j it _ ij 1 n->JU 

4_Lj>.jJj) iCltl j! 4j.il /.-i~i^VI c 1 n~ V Ixjs (J 1 3" Mill ( _ r 3 LjjLuaj^l 

Jut Ijjfuil jjSLIj 1 LlILv 4_iic. jjjlj aL>. I lii! 1 LJLv 4j>.|jjr" (,iLi 

^jjs ijj-jj . ^1 t 3~ 1 .i a 4 j I c. j_j!l*JI 4 JJISL 0 I (^Jl j _i A* I 

i4j_u3j^I Zj mi 3II 4_ujjk! jii^VI jjjsLlkJI <_>jutJ jl mi* il (_f JjO I I JjJjj. 

~.ll)l ij«j I nil JSIjl lIiIjJJlZZ LxoJU LtjjLu3J3J L^JLlljIJ 
U~J>W 

<3 v! ^Ul jH* jLul 


42 

38 

3000 


6 10 x 

3400 

2590 

3519 




6 10 x^ 
81 


1160 


12 10 

2250 

2113 

1990 




16^1 












(jUujUl 6d0^7 \jB 6..i j . Vnn JI uljjjJI 


1 1 - J jJ» 

•rMK V*f j-kJI ^ >ial 


sUall jSUll V" 

oLUL^VI Jl 

6 10 

6 10 

jU 

12 10 


10 

2120 

200 

1510 


23 

2035 

37000 

1392 


360 

763 

2.14 

600 

cJ t/ 

1200 

933 

0.78 

500 


Ujy-X 

848 


460 


1000 

550 

0.54 

290 


2000 

225 

117 

153.6 


288 

228 

1 

140 

fW 

12 

68 

5.8 

40.8 


112 

93 

0.83 

40.8 


354 

97 

0.274 

38.4 


4000 

64 

0.016 

31.2 

fjAji 

23 

46.6 

2 

31.2 

t^j. 

67 

42 

630 

31.2 

(5)*~ 

34 

52 

15000 

28.8 

(5)W 

42 

51 

1.2 

26.4 


5 

19 

3.6 

14.9 


600 

20 

35 

10.8 


223 

17 

76.4 

9.4 


500 

5.1 

10 

3.36 

(5)fj,juu 

47 

3.26 

696 

2.6 

(%j/ 

30 

3.4 

0.11 

2.1 

*0 

36 

2.5 

0.695 

1.8 

r>4t- 

16 

2.75 

0.16 

1.8 


133 

1.2 

0.009 

1.1 


1.5 

0.12 

0.081 

0.1 


14 

0.15 

0.011 

0.0084 



165 










6bU^aaJI CjIgjjJIg qLuuUI 


jLULl LulJ l~jj-tTu-TuVI <j-uL-ul LJjLu 4 _ljj_o -I 

-.X 10 9 L yj\-uA SjJuLo 4JUlL>J.I Lfejjl i^a (*) 4_o}Lu L^_oUl 

5jJ l_3_o 4 i i V1 7)j i : *t ^ \\ 5j_f'Ii" < 1,1 j </> <♦ !1 4 i jLlu_jVI - 2 

X 10 I2 C >UJL S 

6 1 OX 3jjuLo cjL^LlcvVI -3 

6 1 OX (j-UIL BjJlSJLI j^sLuti] 4JL^IL>J,I jjUaJ.1 -4 
CjLLLllvVI ^Jl 4i^L>J.I jjUaJLl 4 m >i ft -5 


:U4t -!$>!!$ 4_*U 

4^>.L>JI jLjjjlj jJj-LSUI 4 jjIj-4Il<-uIj ^ oUtl pj-Hll 

(jLa 44_3j)j-*_o j-j-sdLL*J 4luJ l>. CjUI jitlu-ul jl 3jLJjL>. j-u^Ljl] 4jj 1 
J_i tcijJjJ L*_u J-UUJ 4_aJ lj^Th.u- 1.' 4_uJ ljlXI CjUL>JI 4_>.j4_lC jj 

^ t^> / tl 3 ^Lc.I pj-llLt-u-j l_44 4 j sl *Vl J^oIjjlII ^A ^Jk 

C^jLS LjJLjv. L^JjJuu p3j CjUL>. cdLafe . ^Llq-9 j U lC^M CjIj-JuJLI 
C-^l iVl 4_Jj_*_u^J jl / 4 .>» A4- ', 11 Lot t^jJuCJl ^ ^U! 

JjV ^ycLLt^aJI pi jLa-~ i nVl ^jljLj-o clL>0 CjUL>. tiiLuk US 

. JlAJ Uj-3 ^gj-Luj US' ijJ-lS ( j r a> 4J3j)jjt_o CjUI JiitIu_ol LgJ pJj 3j_o 

4 ^>U]| (10 JS mi) U -uuj Mckelvey « u 3 K cJU» Ju9j 

Jjljj ^1 jijMij 4_t^ p^ Mitlj t UjL-LLlo. 1 j 4 -UJjlU CjUUJI jA isi a 

jljI^j ^1 ^_uHij p $ ***t(^ .pi_>iJI lUjLloS^ ‘"*t a tss ^j-A JlSqII 

4 \ a "(“z- a j 3jlSJ_o p mi 3 n CjLJaL ujv VI ^j! , 4jjl <^"4VI ^jJl>JI 

d j \1 «^.ol CjUU :^J| 4j si ,^oVI ^jJl>JI CjL>.jJ p < "3 mj . U^ <J_oJ-oJ 
4 3IS" < 3 3j_o j_Lu 1 ^3IS" ^jl ^-L»-4 j t4jJ l>. cjUL^j 

4 J si <-V*<ol J_LC CjUL>. pj ' 4j si VI 4 _oL>JI 

cjLj^Uo^VI^ 4 jI jL illi ^uUut ^L^a 

CjLLLjI^MI Lj_oj LU t4_ujj_3j 4-ul ( M-w 4 ^^Lc lLIUa ^jl Jl>.j Jl 3^ jjUallj 

3jj_3_o 4 _j_l1jVI 3j_tl_3JI jLlliVI (^) <—s^>JL ^jLLVL BjJlIo 

*. j-usii*ji (j^itjt 4j^mi (^>1) <_3 jj>jl 4jUI ^ 41 < .■ \) 
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QtwuUI 6 w0^3 \jS 6^u^AoJI CilgjjJI 


I 0 ^yj = £ J-uaLutij X I 0 9 (JJJ = £ LjLjJV |J I OX 6 ^yu = ^ 

4_IjLjla l±H_L& (j I Ju>u 4 jj. mm 11 4_p-l_c]l_j 4_3L>JI j»l9jV! oJui> J^ujJj .X 10 
Jjl^-il jl CjIjjAJ! ^'iJ-Se-Tu-u1^ 4-jj,tTa.iJI 4-tTa-Lt.l.I ^jp-t-u-A ^9^-*-!I t 

: cLsLLaJI -ijl j-aj 4_Jj VI 

^jLuJ 4-lIu.t-A-U i j T C. Ui^VI ^jTllu. 1 lj9 

X L^I^jL 431Wl fl^ii^l X 2 lJjVI ^jl>U ^ flJ^iai! 

4-L.ufc - \ J | L-Ukl^l. I 

JlSLaJ! j1jl*j 

<-lajjJLl UJJ l^cJiielu-uJ ^J-ll 4Jjl» aII j-Jj-LaJ 4 _IjLjl1I 0 JlAj 

CjVjl*_a ^jl i>i^,JI ^JuHJI j_aj . J_ajlJIj JUI <j-ulj J ^LaVl 

(jl Jj / ■ U ^4 i_d_lj ^.a_J / aj j . U11 4 jIjjj3j 4-uJulU 4jLaL>J ^JL*JI (J^UlL-uI 
( jr 4 :JL3 _j 4_jI ^ 1% t(jV! 4 _*^Lla JJuujj 4"u jj-p 4 j a 4J La 

4_aJlj^Tu-u-a 68 4jjJLA]| j_t^l_L»JI 03 ^ ^j-c-u 1980 

. 1 g ijjlj-A J^Ll^Ij 4 JL l -lU j_<i/Li_A juJl^j tillj JjLLaj ^ylc 

3jji(JI (Jr1_J JpSljlLJl tiJlj-^jL^J £)! (j-£_AJ Vj ^jL>iJ V“4_J_} JlJlII 

.Q^JiJI IjlA La^j j_L4J 4 (_^I^>.j_ajJlJI jLse4_)Vlj 4_t£.Lu-£aJI 


jjbfjivw 

—- 

1970 f i» 

1950 f ip 

1920 r u 

1900 r u 

78761 

27438 

8028 

6930 

>j¥ 

36620 

11215 

3623 

2878 

j.juii o>ui 






2759 

949 

130 

91 

gMj^ui 





JJ3LJI j J*» 

3451 

2089 

1227 

1096 

<Sjd Sijli OiU, 

44300 

10642 

2875 

2300 

IjjlMit OjUI 

165911 

52333 

15883 

13295 

{.Wl ,ju^t Ui 

1248 

350 

123 

100 

J*4I 


ju.1 0^1 m, 4. E teVi W jjW (12) 
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ju-iai 

' qjJLJI 4jI Jlj JlLa ^JjJulIII ^LljVI Ju9j 

^Lc. jVjjJI c_<-t.(.ijv jVjjJ! t?a 112 4— L lu t L<a~<-uL>>j 

♦ 1972 

4_jl ^LJ! ^yjK < till JuljHil C--<-AJuj 

I ^J-U-L>J I 4_l3 < < ^,^Tl<-uJ ^ JlII ^j-A-Lt-uil I *^i ^jLlxu 

ijl *s Ml II S^LjjJI dVjjtas djLci lil itfLys (j^o (jlsjVl (_ r l^. La (J£ 

JljIjJlj ^LijVLa dll jJL 4-Ujj«J,l dljjill (JLjcji (_y3 Lol i4-ii^ La 

4 i mi <11 I 3-(JjJl>. JjtlXI ^ ^ ‘H JjL^tHll (JjlJLa 4^j-i_uJ 

4j_<sJ! i I j 1.0 ~ij 4_ijjjii,l dlj^ill ^aJLuJI (jK < nil 3.aljj drv 

'• l^-i-a 


a jH\ a—d 

jjJL, OaUil jy 

j-b'VI !u-i 

OVja Ojali) 

djjs. alJjbl 

r u 

8.5 

13.3 

1550 

1900 

45.0 

166.0 

3593 

1970 

80.0 

520.0 

6129 

2000 


13-JjOir 

<Il*!l J U^a 4 jiil ydj 5 jii.l*Jlj SJl^Ljl OJbjil 


2000jl900 (^Ic. (>u La-<3 ^43 <LuLuL>. Ljjlso 4c>.Ijj IJ 4J ^JUJLfl (jil 

4_ljJL*JII j|j_U (j^a 1 f l.M (f' ■ "I (JjJus ££ijjj J <3 jj: 40 42Lx>.Lljl aLa-ils 

U-A ij jL*o.Vl (jjs 2000 j»lc. Ly-u-u 4j>-jJr"i i nj La 4-La£ .dlj^a 

I I (J^ i.~i j .(jla 100 (_j.ll_jo. (_jJI lLL! ji£ 4 -jjJulII dlj^ill (jjs 

.(_jjl£L<jiJI j^llLi UjLSjs 1970 j»Lc. ^1 1850 j»Lc. (jjs (_ji,L*Jl (_jJjJl*h 11 ^lUjVI 

|«Ulf JJhJfeJt 

(jjL*i,l i 3j<i.-Vtj ^aj i n3"n 4j.il LjjvjJ^_l>JI cl alf. (j-a j_ij 5UI j»l3 








QtwuUI 6 w0^3 \jS 6^u^AoJI CilgjjJI 


Jptj-Lsj 4_at_ulaJl L&J jjs.jj cr^" CjUUJIj 

(jLjILu » ^JL*J! 4 _j Jl>. I Lo CjU_u_oZL]| ciJLlj * L^j La I jJ^Tu-u \ j I^Jj^j 

i Cx}‘ “JO O^-j^ cr^l CjLsL>JI LJ?-Lt^aj ^_L^u2lII I jufc *Beatman> 

4j^1^UI ^jjLjlUj 4jjJLaJI ^jjLjlXI :l j$Jb 

Metallic Minerals 2d jlUt 4 * 1*11 bit 
:4-Jhl! CjIc.j^>JL! (Ja mi~°i 
< i i>ui tlj i-. ftjJI Jiu Precious Metals 2 ij II ddjJLLl! - I 

..(jrc&LJIj 

(jj/Utll! Jlo Non-Ferrous Metals 3_jjujlj>JI j-lc. diljiil! -2 

.^aj)j tiVl j \ ,-^^lU lLLiJJIj ( _^sLls3jJIj 

Iron and Ferroalloy 2jJjjl>J! dll , ,itl j ddjJLil! 1c.jju*-o -3 
Ji' "'»■ ~itlj oJLijSLlIj (jSLdLlIj j-dLa-Ulj JljJltsJI Jlo 

j-HiPb tl)J o j" 'tVl JiLo Minor Metal SjjLiJI CliljJLsJ! 2-c.j_o-^c-o -4 
JjjjJlj ^ JU. i uU Ij . 

Non-Metallic Mine rails 2d jlttUf 4*I*U Wf$ 

•u’l.'ktl jL«Jlj fuc-all Jlo Mineral Fuels jjjaJ! jIjjo -1 

■ jlwnlnttj JiLall Jlo Ceramic Materials jIjji -2 

J^ojJI Jlo Structural and Building Materials j jj iVi llj oLul! alj^o -3 
- Cjl IA • ..Nlj ^ nj->Jlj cJjlJlj ^ 

Metallurgical ail jji.iS~llj (jjjmlll diLLui ^ ^,1! aljJLl -4 

.Cjjjjiillj j Jlo Refractory Materials 

ciliUIj LSLJilj ^-,,.,,,.,^1 Jlo a^Ll^ll ^ <^1 jl^il -5 

. Q-jlij)" iillj ^UjJI (J-ojj jLJIj 
^>L ofj (JjlSIjjjIIj ^Jil Jlo Chemical Minerals 2_ljLuijSL1I -6 

CjJjjSLIIj (jj/bjjllj Jj-illj i in ir.ljlj i iiUSLII Juj dS a 
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6bU^aaJI CilgjjJIg qIuuLII 


.ojLojjLjJIj <-« miIIj cjIjJHIIj 

. cjLL_uj^JI j CjIjIuJI j Jl* Fertilizer Minerals ju^ulll £pl*A -7 

I Jla Abrasive Minerals (j.iL*_a -8 

(j-uLtl JlLa Gemstones jLst^Vl 4_bjJI £pL*_« -9 

U_^ JjlUlLoij : jLjlJlj 

L^j J 3^714 ^>£Laf Laf 4_aju>. ^ 4j>J4i 3 jl>. ^^lc. 

tdjLixsti] crpii 4jjJ-3JI cjUUJI jL*-o j-pju :4jjJL3JI 

cJJLj t *t\l q~, . ,S\ t L^jI y <il 3jL-b_>JI ciJJj ^jl2j j_aj 
40,8 c j_a Mil _}!j jJ> jljju>JI }L1« JL?e-t^ juljlu 

I I LajJuS 3^Lj^j 1970 ^Lc. 434,5 1900 ^Lc cJL^ -0 

Ij^j lTl£ i £J - ljj ' oVju»_4J 4-^i 4) i mIj fibwlUjJ _il_}jl Jui3 c-JLuaJI Lai .3j_a 
77,86 c__JLc^JI dJ^L^IL_uVI La-Lt-L4 juJl^J! lL 

3^Ljj_j ^ I * 1970 j*Lc (j-ts oj-j-U 590,4 J j j_& 51 11900 j*Lc 0-^ 
(JJ-&3 f j-ulVI ciJ^l g"m»lj ^Lal ^ CujJlx ^ylll 3 _}Lj)JI La? t3j-fl 21 LfcjJuS 
3-32 j 4_j 151^ 1900 ^Lc 7300 ^_til,VI c±I}L^IL<_uI (jl£ i4j_& l\_a 3^Lj 
3 j^\ edl3 J>U. 3_iL)JI jf ^? * 1970 ^ Lc ^ 10320000 
^Lc I Jl^J £)! ^jUj 9i j-« tilLukj *3j-o 1400 

^ic Ju C l x j ^UJI ^u_ualJI i3" > (i a IjiSLaj .^>Io q^jJLo 112 ^J 2000 
. ciJLu-<-u^LJlj JljJl>JI t4_u_uL_u 1 4 _jj^Ij 

i »1 La jJlIj ^jVI jcjjLl!! a Ju i^jj/Lstlll cliili Juu 

CjI j U L j lI L^ VI (jI (j >cv Lll jJl2j j (j^-iLa 195 4_La 4 j^ mi ill 

[&>. l^jfcTu-u \ (^SLa-SJ 4 Jju ^^3tIu_uJ 4 _j^Ij C-Jlj La ^Ull^ ^j_ol^_Lll ^j_a 4 ^^jlX1 

ed>j 4 mVI ^JLjlII jJl3JI I JlAj 4 ( j-^ (j^La 350 jJLu 

. Luj_aj LaLc. 3 Jua 

d^CM , nl ^oLt-ojJI^ 43JjJk]| 4_j_42_lj^ j ^ i 3^Lc| ciJJj 

1-3-A 4jI Ju jila 4 » m m 3j_a 114, liljjJlj i3j^a 4,5 

oLULa^Vl 2UL21 3j^ 2,5 VJ 3clLb ciJ>L^I ^ 

4 4JLjJljJI o^LU! 4 Mi^lla 3juiJj 4 C^Jj-jl 1.I jLu-tfDjii c^L-bj ^ylJI 4 3 I»ri l \U 
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qIjuuUI 6w0^3 \jS CilgjjJI 


CxjI^ jJiS tjSLuJI ft i mV! 4_a-?e-u3 3_iLjj L^J U u> (jyllil ^jUil 

3jLjj Lr^ ‘~ v v {3'~' Jl9j cilSLuJl (j_}L*_a *3j^a 4jLa SjLjjJl 

cAl£ JlIIj i3j_a (jru^Lj 1900 ^Lc ^ 42c. 1970 ^Lc dJl^L-J La 4_aJj9 
L-JLuaJl £)-a 4 ^jj i ii j-LuLj (jJLi^jLfe Cjjjijj) ^Il3 lLL-ioJI 4c.\2jus 4jI Jlj 
. 451 i Mitl j-usl_t£, (j-s jil^! jl jjuzjlC. £-a L-J-uaJI jL>»jIj t3j»a JjV 
ljLlu^Ij 4_jj Jl*JJ CjljjilJI ^j_a 3 jL3lu_uVI (j_a JuJ jv ^JL*J 4j 1 Ju oJufc Cu_)l5j 
. 3j_L4-a CjLLl^ 

Ijl-A CjLjIJlj 4_Lc tCjLLuu_cuil JjI j? 4^a-3-llj t-ufcjJI J-Lul jljj 

Cj1Jl_j <_ i AvJl-11 CjLoL>. 2UU (j-u^JU I Jufcj . Cjlj_a 3,5 4 n n n 

. Ij_u5 CjIJlj 0jLju_uI 4_JL>*j t Lc^jj Jlj c-uiaJj 
^I Jll?c-IL<_uVI C.<_>l>. (j_a 4_jjJL3JI (jjL*J,! CjLl j_a^>A jJ2>\j < <>1 ^^JLj La-t^j 

♦ Ji>kj 

:4«^if 4if>LUf - I-t 

The platinum Group Metals42cj_a^=e-aj (jru^LJI 
^ 4 <»j I 735, ^Lc. 4-Uj-L>JI l5Ljj_al_j Lu-ajJ^ (jG^LAI * 3 .^.5 
^ a Mil 4 3 fl ^jJut-a j_a (jjlll 4 -^jL tTuTJ (Luj^L) JljJ 2c. (jJulM 

(J^-3^LALj 4-lIc <- «> tiljj <~<3 mi~ 51 1783 ^Lc (LjMj) 4jjLxu_oVLj 
^L ul jL_j_a Iji_l 5 cJL>o 1919 c jL>oVI ^ JljjVl 

J a~ mmj t3jJ3j 4 - u - u ^L-lH <Lcj_a^>«JU CjI JjAa jit5l ^_ujlj j t^j-u^LAI 

^Lj-ajjVlj ^LjJ>LjJ1 :4_ljVI cliljJLaJI (j’G^LAI 4£.j_a^>JLl 0j-£> 

4_l>> 1 i^"a 3jLc Jl>.|jIu ^jjL*_a 1 ^Lj 1J ^Lu-UjjJlj ^LjJlJj-j^Ij 

4_aiHit_a <. «< n < i 1 U \", 4- ^ L^_A JjG’M-lH Jl>.jj SjjLj CjVL>. g.L llu-uLj 4jt_uilaJI 
. JljJl>JIj j_a lLLIjl5j 4_cj_aL5e_a ^j_a 1 j_a 

^l_LajjVl ^yJL. i^Jb OJU! fJ\-C ^ 4^j)jjLa 4 j^1j JAjIj 

Vj-4— l-Llj^L-lJ 1 4_cj_a->AI CjljJLa 4 _j^oj j jLlaj 1 ^rG^LJIj ^LjJljj-jVIj 
CjIjJLLII L yz \jjv ( j_aj t4_jjl_*JI ^p^La^Vl L^jLjj j ^Jlju-^jjJ^LlII 

CjL>.jJ J t n^Gilj La^ILajLa-aj LfcjL^ajl 4 lvjJ ^Lajjl 

4_uLj_a_x5LII CjLcLluAI 4 ajt^r, 4_a-j^ 1 ^jlr, ^ 3 >>>j La-a t 4jjL*JI 3 j!j^>JI 
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6bU^aaJI CjIgjjJIg qIuuLII 


t U 4-uLla-i^J' CjVI a *"t i uVI CjVL?e_a t4_uJ ljlIIj 4_uj_^£LII j 

4x.I_u-£3 JlcI t mo ^ Justm < iij 4 jI U£ JaU£| Sj^jwI <Lc.l_u-o LaLfc 

-jj <>i^o ♦ (4 j_u-o^U,I 4_2j^1d) ^u-uLj 4Jaj^_LJL dJLuJ^-iSLII (j-£a_aL>. 

j^LiujJJI tiJJj^j dijjVlj j j ju VI (j-* L^Lu-o jjLij-LlI 

Jl£.L_u^ 3 J_aL*£ <Ct£.(jiaAJ £-4 tclLujjVI 

4_uj-^J1j CjLcLu-^JI .Sjj (>>♦!' jljJ.1 ^LjI 

(j^-j^LjJI td \ i mj 0^>-j .<_aljJitlJlj cjLj j^LtluJI I 

*J^LUJI ^Jlcj BjJiJIj 4 j^ 1 <<-ML jLx-J 4 ^Lj_u_u (jr Laju ^LjujV! £_c 

^ Jl^&Tu-U' dJJj£ i < 3j^_LaJ I ^ « 31 C.<j>o ^ ^ ^ 11 Jj/^,jlJI ^JL^aj lLUjuij 

^j-0 0J—UL £_CJ . (jl_U_uVl L-cLd ( jr 3 3jj|jJLo CjL l 4^ £-4 

iliLal jL ^It < n VI (J\-J (Jjaj ^Ij-ijV! £}-&>-I diLj^la 

^M^l O-^U <—^Ij-Llj t4_ulaJI j-jI 4^.l_u-£3 <U1 u>LJI 4-C.j) g**- git 4 31~-^iJ.I 

4_jL i Laj cjLc.L_uJI 4 31c.Ij t 4 <n^LJl , ,.lt ^ \j ^t 1 ^\1 Ltl i4_jLSLIl 
l£J>L_uI ^Jl 4-t^e.t-u ^£L<3 _j 4_j 1 ^lo*. tL-'J^-uu-U 3j_u£ 4 _jJliL3j ^/U^LJl edJ j 

. 4_uoj_lI 1 < —^ 1 ^H^Lo ( j_^a I Jl».|j LfcjLLa^I jjLjeUj V i 1 Jl». 4.».i^j 

. (jL.gJ>JI JLCW J^.LJl (JL^-tTu-ul J-UJUJ 

jcjjjjJL 1 Uh V aj 4- Lu l) (jyiL. *4 t jj t^tl ^aL>Jl Jl>.jjj 

^1 10 (j-a ^L>J1 t>J>L]l ^jUse .jj .(2 ii^Lj) CuJ^Lj-u-*_u 4 ^_lA 

^j_j4^LlJ1j ^1_j_}JjJ!j ^LjJlJj-j^Ij ^Lj-cjjVl ( j-a 4 flh V a CjLu^ (j-o */ 40 

. JuJl>J1j ^Lstillj (—ufcjjlj 

Gold 

LT^- 4-p*L^3 AJ t^jLtajVl L^jX. £pl*XI JL^lj 

tillii t JljvIj ^jl 4 T l3.^jj 4-iszjj i 4_atLj 4 £jLu t Ijufc L^ajj 

^jst^ JlLo (j^ ^Tlaj V ^JJJ ^ A »^sVl 4_3 jj-jJj i(jl jHa jL>* 4 _Lc. clcse-iJI 

^JLv 4_Lc C< 4 _ulj_lLJ 1 4-ualjivj 4 jjJlj (j I l_4^ t3liL>-VI 4 _lL>J1 ^cjjLJI 
4_3_jj-j Llj ^.LuiuVlj jljll ^_l3J 4_j C-Ajaxll ^yijjJI ^j-uLlIU IjlA Lldjj 
J-«V1 jJslj 4J^ ^j-u-jj ^J-LJ ^jJl L-ukjJl (j^Lti! ISLLo 4 Jjl>» 

juu VI 4J1 4 *~,nI \$* 4 V 4_>.jJ lj ^>.j I JllII (jV tL-^aJL^ Lufcj 
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24 w % 'll l-«-A jJLa j JojjIjJiII JJuu 4 jL2j (j£. jj-*JJ (Jjo-f diljJ& £-« 4^j i a 
(jr jjLj^ /iU^ LIoIj_l£ 22 4J1g»~ 1 m 1 Lgj 4o.jj> L;r k.I LIo!j_l3 

<jJ Ijo. j_c c-u&jJI <j_c Ijo. jl Uo!j_l2 22 4*^1 I (I JjJu£. jj£J 4 j I 

. 4-l^ 5LU (j-uji j ^jJJJ jL^ LLa Jo j-uii lj . |^£jo. I ‘-— 3 jjJs 3 I jJ^ j-a 
dJJli t4j Jo_JI ^Jo_JIj 4- L g j JJ ^j_JI i_ufejJI CjLcI JiitlL-ul ^_&lj Jjfj 
^j_uloe_<JI £-& 45Lt-L<-uJ jlAJI jluoJ Cajp. iCjlx.j_uoJJ j ^jjjlJI 4 j Lq I JotTLi-u 1 
*/25 jl ^j-jj jl_j / 12 4_3i_col ^ U «~j .JSLlUI jl ^j_j.}jljj| jl 4 jl 
.( ol >!nt l i_ukoJ!)jf i_jjkjJ! j«u-uLj i-Sj-su La (JSLu '/.15 jl 

JJLAJI ^ Sj^Ij i-t-z-t m ^jSLsjj . 4 jj_J CjljJLdJI jS£! f^ya c-.<-AjJlj 


. jLuC jj > M 4Jjlo ( ( 1L|| ^1 I 


i(_£j0.1 CjLc. j', ,^~s a a C_<_& jJI Joj!j_tI/ LLP lt £ tlLLJI I -LA J_$JlL_uJJ 


4-Jj_sLj 5j— lT l^ CjVLsoLLluI lJLlAj . 4jjJjo. Joj_o. (jyic CJJLluJI cJiL C<-p» 
l_Jo 4-Luua CjLi£j_c < t^s A^.t 4 jjL^_jSJI ^IjVI j <■ ^ J JlLa ;l_aJ> jl! 


• cillj j-i^j t^jl-LuoVI 


idf.l ^jlbtJj 44_*_uJaJI (jy£ LuL c-uAjJI jj^J (jl I Jo. jjLJI j-cj 

(jJjJJ ^^A-t-aJJ tjjjo. I CjljJLb ^jlbtj U£ t 4_uooJI Jl JO. VI 



^j-C */43 <_JIJO. 4-» J t4_t£jJI L-Ufc jJI J_}l_LO_C CujIj^VlSJI (jj*-* J-UJU j 


4-jJ^.LSJI CjIjJLUI CjLoIo. ^ysuu IjjjIj c-ufcjjl 


U£ C-uAjJl 


^LljI j—ljJlj <-« A jJI ^jJou Vj itlijjJlj ^J-oLuOjJlj ^J-olot-JI JlA ^jo.VI 



4JI_2oj i(jl_jj JlU c_<_A jJI 4_JjI^ ^ Jc. J-uooj cJJjj i4l(jJoJI CjIj '< < <i tl ^^jlo. 
^40cjjj (jjit_uoJI CjIj-o Cm m ^1 jo. Joj I c-ufc jJI) j-laSJI j_JI 

■ ^1^ 4 4jj_jlLII JaIj£. 4 J 0 -U 0 Ijj (_ «> (iljjJI ^ JJ> JlL« Jjo.jJI c-uA jJI 

o^ 1 6-° s-i^W oj£zj Sj^ju 

4 |>I l iVi a (jJaLoo ( _ t LlssV| (2>c. I^LJU 1_CJJJjjll itfLiil 4 I 0 I . il^j J^so 
CJ-*1 6-° Sj ' x - uW J ->" < -r tA - J J 

l_4jl J (jLjjil t_ «> oljj CjLoIo. Jojj Vj tc-ufcjJI CjLuljo. ^jiou-u ^j-c 4_uoAJI 
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6bU^aaJI CjIgjjJIg qLiiuUI 


jj <r Sk 1 Q <^♦ < (jjSLi k\ t^JsXcuJI 

3 U tl JiL* 4 _jjLj jj 4- >< j| t |^_4_c CjJl^I u < ciJJj JlJU ^ t«n» j 


silver :U^Jf 

• ^ »*ii i i t 4 11 (i / f Lj 4SH t ^ 111 1^ 1 ^ I a 1 f A i i ,i /1 Lj Auuud I ^ i < A 111 | 
c-cAjJI Juu 4_ujJJ (J-t.o-3-U jJLaJI ^jJu 9 ^j-c 4 ^Jjjl 4 4-ua-3Jlj 

4 <>> 3tl 4_^ CjjLjjj j-AjJI ^j-o (jrj^ (jL-uj^Jl *L>* JlSJj ^Lc Mil 
4 _j Jl_3_l!I <JL>JI <_dli ^_jju 4-4^^!I t__t_A jJI 

JlLc 4_jJLLll 4-Ja.gJlj .^taVl eJJb *4 <^3U ^ J7 -<-u_ujJI ^Jl ctl r mV! ^JLa a JIj 
4_ujJI CjIjjIj 4 JL 4 JLII (J1 g»~ 1 o^U ^JLuaj V 4 3 jL>.^J t 3juJu jj <_j-<iiJ! c_<-AJlII 
.4_j^Lj-o (jr^- (j-oLstlll 3-iLc lLLu.uj (-dJjJj . L^JLstJ (jy L>Jlj 

jJLiJt £j-a Jl^Ij c-<-J^-<-u-J ^_4_coJ i-.<-5e-<-i.JJ 4 «^3tl 4 _j1jLj3 ^_Luj 

^Ljj-^LIIj 4 j 1 U> 11 4 _jJjJJJ diljjVl £_u-ajj * Jl>Jj 4J^lo < n ^1 ^ 3 ill 

<> ^Luj^I otjUit ^12L^Ail Cu^U lilj J J 

^j_4 ^ JJ 1 "• 11 J-yLJLA J ‘ .[ 1 11 J-U CUaj—: l£U Lj 4 ,>» A tl i 4 J It^s tl 

/ 4 j .U11 CjLcLu-^JI 4 i>»rtll CjLi£j_c (Jj>. Jj l_4^ ,2UUil 4 >>v All CjL a' ' 

<4 j t>> <? 11 LjIjJLIj (jLL-oVi Cj 1_4-*JU^J Cjlj^LLailj CjL>.^ 1!(J1 Delius 

1 \j ^ 11 ^Jjusj^a _}jjv I L^jV 4 j.\j tl 4_uaii]l ^ J V*i < inj 

. ljL4 

I j-usVlc. ^-o 3 jl 4 JLlA L;t JlC. 4 ♦ j . U> 11 4 .>>311 Jl>. 

c-<_A jJI jl ^j-lSLlVl Jlj*_c L-cjfcJiil 4_iA-uio 4^11 <i 4 <>>311 

4 <>■ 3 tl J_j-j-Jj_L^ ^j_4 Lj-3Lj- 4_J^ C-^jJ.1 CuJ LuJVJ V' (j Ju»_a J-LLU J ^ »>> Atl 

jjJLjj— l£~ jl L-ljJL>JI LJLc Jl>-jj j-Aj i^JljLll 4 />> 3l ^ < <mjJl Jju-ail 
^j>- 1_L4 ^j_4 ^_j_Lj 4 <>>311 4_uJLcj t^j-oL-sDjJl cjLcLiw ju>»I 

cJL^LII CjLoL^ 4 .(j-uLstillj clL^Jlj ^ys\uu^^\ CjLsL^ 

• JSaUlj 
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QtwuUI 6 uo^3 \jS 6^u^aaJI CilgjjJI 


tarifjiUf -2-f 


dJs (jV lLUj mi iVi 4_Ad^eIL<_ul <j-ub*_JI La^j 

(J7 ^ Jl>.j3 cjLaLv jI ,,. 11 iU> ^LsLlI! ^2 x ju jc>. 

' ^j-A^ LlLljLlj^jJ <.Orttl Lg-A-Al ^A h£j^*\ (j-SljlA ^-A 4 t-thV A 4 ♦ JtUfl 

jj_j -S 2_*JI 4_£Jlj-^JLj A «^.**X1 aS ^j-uL^eJJI 45 Lu-<-u I 

(jjL*-U I jt^J 4 j^jV| CjIcj^iII J£ C^U-J <j? c^jjjlU <j_a (jlj *3jibll 

ij^Q (jj^3 JlS Lblj ttU<?4 (j-jjj-jJI) ^j-oUtlll q-a cdjLujj 

l*\ tlj 1 1^, 7> H ^JlC. 4j^Tl^_A 4_U_uI_ 5S_1 LlljLu-U £jjQ jl 4 Luj_aJ ^ > 11 ^jjL^cJJI 
Bj T iSL) ^ JlitIu_uJ 4jlS £ [jj, \ ] Ju^ J_t*3J_A (j-ubfcill (jVj . ..jcJt JSLullj 

3j^>.V! jl cjL>.jJ jl cjIjjjjJlI jl cj!jJjJ.1 a! j_<_u 4<Lu^SLI1 cjLcLu-^]I 

4 (j/* 10) ts> (*/88) £j-a 4SLu -uj 

^^_jil Ci 'x- «t liJLjjJfI j ^_uI_5c_lI I ^j_A 4 -Sx-lu-u j ^ ^ ^ ^ V | ^oLse-LlI La I. (/.2) 
^—t—<-u l^_A^ 1 i i tij,< ii j^ djISL liu^ ^|jJ I ^JSLcu ^JLc. ^ 1 Jl^&Tl uj^ 1 4jLjLcu 
4j^OiJ iXl> ^jLILa^ J-Jbllll I II J ♦ Cj l£j-L4.U-AJ L-t-uljl^ 

Duralumin ^>_a ^\jj jJI j . Monel Jjjll <j jl*_aj ^ a «»n J^_tlll j ^Kj k <>j 

j (/l) tirr.Ullj i <illj (*/95) ^j^-lLa jJVI ^_a (/ 4) ^^oLstlil <Kj i i m 

ijLcJJ. (_P=lj-C.SUj clilj-jUail aLo 5jitSL» J/La jJl^_j JlI I (J a< mJ 

4_j£:LLus cHj La I J_5tlu_u I ^j-uL^JJI ^^LaV (jib ciJLIj^ .^\ILaLa 4jLlUj 4_aj>JI 

jl CjUjj| CjLUjj^ jl ^ ^^Lstlll 

(jjSLj OljJLU! Oj-i J-^LlC. ^A 1 jLStlLA Jl >-JJ La^ l 

4 4IuLj j OljLUJ^I 4 4^>L>>J ^oLjcJJI ^_iL»_AJ 4 ^)JIjl1I ^j-A 4_C.^.A^e-A j-iS”! 

4JL»12 ^j-oUfclll CjLaUc^ ciJLIii (j^J 44j»j «UHj 4jj^>JI J_aIjjlII L^j^ j3Jj il 

La jJb <^»VI j| (JjV! ^j-oLstlll (jJjuaj .cilijJ Luj Ju^Qil 

^ jL^bib Jbtli (j jJI (2 l-S ^ ^j) Chalcopyrite u a < «n 

aIj, ‘ j-b_4jJI i j_uQll 

J-A^e-J ^AJ 4 CjLlJj_i^ aiu* t_3jjLj ^j^-aJLI ^j-Aj . (ojljjjVl) 

JljJu>JI ^j - L j -jj 44 _I_a LJU. (jJJju ^Umll 4i^ jl 4 _lIcI 
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6^u^aoJI CjIgjjJIg qLuuuUI 


cjU^U. LjjSLa (ojLjj-4-J) juju>JI «Gj_a ( _ jr Lc. j_a 

^ap-UU JU-j 4j4 <mj ?1 U>^J| (j^JLl! 4 j_}Uj Gossan a,,, 
Ul jl>.Ijj }LJ_> dllj 12 JSL<i» (jujl>J! 4-Us) 

Sj—LJ-US 4-31 I II A 4_J_ll_J L-j-UJJUJ \7i'0\ J i ^ U (j y^ J_d_<_uV! (Jj_a->Jll 
(j^L*_c ^j-«) c^U^j_SJLSj cj I Jl_j_j_j j_t£" 4-I Lu k ( jr U ^_La_<_aJI c a S 

1 ^ J 1 ^ ^ 1 cT < 1 L_UjSLI ISJ I f^yj Lae-ti I ^J3 j— l iSj ^'tC, I Co^ L^_lI 1 

CujUujSLJISLJI c j_a */34,5 ( _ r lc d*jljpjjSLJlSLJ! 


4 j-jSjUll 4-Sj^isD u a i <nj . 4_La /63,3 C^Ljjj_Jlj /69,8 ( jy U 

2 U> « ,.lj_} (jjUa (jiaJLJ (jjSju Juiij . JjLjJI j-tSpdJLj QJJb 

.2UUUJ! jLLJLl <y3j 12 JSLU, j^j-a ^ US' 4 JI^V!j ju-^hll ^nUr. 

jL^_lJI <j_a a jjjjJS) ^JUI ^IjjJI J-a^j ^ Up - 

oLuj^I <>a LuU^jS jl\ jt c-jUSbVl 0->L~> 

^j-a ^_3 ^uUt_Lll jjLt^a ^-Al ^j-a ^jGjulXI JlA j-uju j i4j JlC.UJI 






j_>JI <. t Ljl_u JI j*Ju9 1000 4 -Ll.U ^IjL^I (j_a CujUujSLIISLII 
jj V <<o tl i m ij L-t- t SjUJ L*_uj t(_^_UjVt aU.1 i^yu-LLA J) af.j 
t4Ji_L3j jl 4_jJjl 4jUs_La 4 -u-3lH CujUu^SLUSLII 4_nJ^_La ' ^*j jITulXI 

. 4_lUdVI UlIU. ^ CujIj_ujSLUSLII L y^~>-'$\ ^Ufclil jjbw jl>>jj c:>-l>. 


La T t- p - */1 ^JljLlj V U_U (j-oUeJJI 4-u.gj CjUL>. *1, .il ^»j-U {yaj 

£_<_ulj c 3^ 2 - 3 LT^- i U j Ij J ^ m j CjL uS j CjJljwj 

*^jj| ^L>J! (j- 0 (jLlloV! <-^VT 

4_Ij)^e-T(-I. \^ 4_j_jj_<_ujJIj 4jjLl1I jj"*■ CjUU- Jl>»jj 

JJUJL! (J-uU-lII (j^L*_a (■ «, Mjlu Jr\jUVl a 4 <?hVa CjUlA ^ jr U 

jjLlII • ^jlajVI (j-^W jjUsai.1 ^j-a 4 Iuu_lI,I <4_L>.Ua]| SJlcU^JI 

CjJlscj U *4jjUaIt^l 4_j_a_Al di! j ^j-oLstlll 4 jjTl>JLI QjS!j ^j| 

» tl Ci a mi^SI JlJLIj .^Util j_jSjj ^a3 tjljpJI jjir t<~\ t J^L>.J 

^j_a 4_uj_<_uj jjie_i-o Jl^ILjj-iS CjUU. (j_a <UjU CjUaS ^jjj_p.Vl 

^a-Al jj-a j— lIaj L$J J 4^> 11 U j. i^iC, 
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(jUujUl 6d0^7 \jS 6i.i j a. Bn JI ulgjjJI 


. *sJL*JI (jjjLa-LlI (jjjuu 

Lead: ytfltfjl! 

tdiLol^. 4 j I f. |J <^ jJLi£ 4jt_uiaJI Jc>.V 

tPJI ‘-LLJjiIj tJjSLtHilJI 4 mi 5^>.j 3^L« 

4_3l*J,1 JjL 4_3jJl>. Cxjl^ jl 3J t^jL_ujVI L^_ajiitIL<_u! 

\ i m O-l jI Jl^Jj . A jgit ^-u_ulJ-4^ 4 i a»*h mIj iCjLjLuJI £uua jJ 

c 4-CLilaJI £_LuaJ _}|jJ,l jJL-sd! 4jI (jj^. u jVlj j-jjLuanJI £_a 

4_Lo p $ 3j La_« 4 Lc^jJL^ (JjJjj)j_Aj 4}LLa jLc^ ^yTo- £-L!u ciJLLAj 
Cu-AJ lJL£ (j-iL*_A (j-* Ljj lJl>» I j_sljil <_y^ j-A La-L o I Jl>. (J-loj 3JL2JI 
* (J-uJJ Ij <^p}LJIj 

<, 3jU~j t 4^UJI cjLjIU t4_uil ]is \II ^La 

^Lstillj 3j-p.jJ! 4^.ll<^ 4 CjLjj_lLI 

4jj|jJ 4 _h-i.l.l!Ijj 4<Jj^IuJI ^-ol ^s>- ^_t_a5elli ^ j-aL-ojJI ^J_ujI ^cLijj 4 4 JLaL^JI 
Jj-U-J^i—<3 JLILjIj Cj^LusjJIj Cjj_5c_jJI ^jLt-LS ^4 H_j1j1^j 
. t 1 < «* C1^ ^ 1 ( .-^v 11 1 < I : (_y—A jJLJ 4-t-<-u-UjJ I dj1^ *^_o1^jl11 

^L>-jJlj A^LLaJI 4 _c1_U^d Ju L t - u ^ jv (jj-bj t j’jllLiiJIj 

. . . .£C_JI Cj|^ Ml^tl 4dLu-^il ciJJjL^J 4^-a-UjjJlj 
t^yA-LOjAl jjl 1^1 U ^_Al QuG> L-£3jJI JulOj-&) LuJL>Jl j- U JfcJJ 

4jI ^ylbw t4-^aiJI l_4j|j (llJUJI) (jjutil I JlA J t^JUJI ^ 

£j-A «=> Atl ^j_4 4jLvLujvI p t^»♦ ^ ^yic ^JLjlII J 1 ^j La LiLc 

( jr lj-oVI 1 _LjJL>JI ijjut-a (j-a 4_jj 1*JI VI t^^LuDjJI cjLaL>. 

3lLui^ j_* L>.^L«I 4 jjSLo d^Qi] 3 jLc 4^L>JIj 3jL>JI ^IsLUl 4_^LLj 

IjlA ^ u ^ j I Cr^ 1 * *0 I dJ L-uJj-l<-uJ I ^ 4 > nj La L^xuA I (j-«J t^j-saLusjJLI 

LjIjlII CjLLlL^JI ur £i ^L^ajU 4 -aLa dLsLL ^^LjLUI ^L^-JU jlui.1 JlJlII 
CjLaL>> ^_yic. ^j T l > o V dS ^^oL-ojJI CjLaLiw ^j| . ^^-Ul 

^_y_b 4jjL-^l9l CjLu^So Jl>-La l^_u^ dLjJlj ^j-saL-^jJI ^jjLua lLL^JI 

dli 

4_l_j_A ^^yJLc 4_uj_j_t/j ^j-dL-ojJI CjLaL>. ^ » a Jl>.jjj 
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6 s-uAAjoJI CilgjjJIg (jLuuuUI 


td<_jl_ojJj jJI jl jLst>.VI CjIjI mmi! jl CjV}L>*1£ 

(_ « t dj^j j i (4_jj—u>JI) jj-^- (j-C, 4_*ilitIL4 CjLalit^ 4JLJ_3 

jjL-sa_a 4iuuJ.ll 4_L>.Lgo]l 4 _jjJi*XI J_JL>Jlt * LuJL>* (jr^ 

.CjUUJI jj -* 3 4iij^eJLa CjL^L-u-a Juu ^.Ll jI c_*JjJi]| (jlajVI J) ^ i _ r 3 4 jjLj 

( jr 3 4-LS-iiaJI CjLjj)*n mU J_jJL>JJ £Jl& £_uJ Ju9j 

LlJjJlJ 4_LO^I CjL« 1 ^> Q^TlI t s Ij ^ , ,,^ 1 -fl J _>0 (j | ^£L $_1 

Tin : 

^-<-U-LJj ^)JULA -^^•*** « < «< < ^ ^jLujVl flL p - VI CjI jJLlJI ^J-A Jl>*I^ 

4jjj>JI CjI^-ulIII 4_jJL*JI 4Ilaj 1 <?<n j-p»VI IjlA tCujl^~n t nl£JI ^ 4 > nj 

t _ r _u^>JI j_jI ^Ju9l 4 j I f. j"' ^ 4_jl t 4-l>»jJ^-l>JI jj-u^jlII JMiw 

4_l5Lcj J-lS j-jJ ^jL-ujVl J<^i-v Ju9j 14 —lL/^ 2>V' 4HJl>. JljLc 

^jJU-aJiil J^i Jlj^J ^-L<-a-J I ^yA 4j| jl l 4_Ljjio 3 Jl4_S JlJJu>J1 J ft £jjQ 
^-LtTuj>J 1 £-0 J/iit-guIlII 4_La_<_ul( j_jI) jJLiJI ^Jl (ojI j^ulfLJI) 

^ Utj (j-ul^tJJI ^jJu^SJI Lil_u_uj . Jgj-LaJI j ^j-o 4_ul Ju (jlj-^l (jr 3 

4_B J_J-£2_LI . (j_ul_5fcill ^_J Ju^2_SJI C—JLt-ol J_& (^jJI 

. ('j-j j t ^4 */22 j (j-uL^tj */.88) ^jJloJI <—al mh^I Lkjjj 

4_C 1 } tS") ^_J 4jIjjI £_<_uji ^J- 4 4x. Lu-^l ^j| Ju^4 Jo^2il 

I JlJ>- lj_jJL-iD Ijl (j 1 J-cVl J^lj (jlj t^rtll i J r A ^1 »UII (- (\c. 

(4x.jlb 4 _l 1*JI (jjj (j-A /> I , 5) L-JLlII t-dJj 4_cl_U^3 J^-l^ (jjutll i jjA 

(d .>> ^ tl J}jj) £-Lu3-J j . Laj-&£ C_JL^JI 3 jJu-^ ^^LJIj 

1 3j mi n j SLLaJLa ^j-oLusjJI 4_o_x^j ^jLj-ua c rtjUltl J^»~mi 1 .I 

ciil^TcvVI CjIjuLoj CjLaUtillj lLIj! j < nil { j-a 

VI CjIIa (JJ) gl*j O^- ^Ij-SJI ^j-o tc^j^>Jl 4-d- L uoj 

^ Jl_5c_IL<_u_j jl t 4 _j^_j^_>iJI c-Jjlj_>JI £-j-u3 Ljj-Lt-u /> ♦**«..." ^j v«^f 1 rj_a> 

^ r 1 ) 1^, \\ a ^ ♦j .Uttl 4-cl 1 ts~) jljJ^ ^ ^ 1 

. I 4 JJJ ijjA Juj_jJ *_jjIjj>JI 3^La 4 j>JL*_4 

jJLaJJ I ^ ^ •'** ^ I dxj !^-<_u-oISLII ^ I (2 I ^ 1 v | 1 1 > <<C 

V L^ j_Lo^ 4 ♦jjUfl ^jJu-sa2JI Jl >.jj Vj t4j^jlj Jjl 1^1 a (jia-AJ c-uLstJ 
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QtwuUI 6 w0^3 \jS 6^u^AoJI CilgjjJI 


j^is-t-saJ! j| 1 Qj} c ' Lil VI ^jISLa <jjL*_a Jl>.jj 

oVUlt J£...£JI ojMjVIj ojIjU^JIj cjjjSJI ^^j^lj^JI 

(jJLukj .c_4_j^pJ! jj>J\ jjg -il j-a (j-A C^jIjTh i mISLII 1 mi n 

Uy-U^-A L>. (_y_lL£j_} <,^1 A (j£, LAj JlS jjJU-alLlI ^-fclAA j)| <_yl£. 

O^iLu *UI jLit-J £-A J I II JcLdHj LaJu£.j tj)j)j^jJlj jjJ-dJ! (^£jlbtej 

^lc LoLla^ ^jlj.jJ-1^ OJUL^^J jjJLail LaI *(CujI^ILu_oISLII) Ju-aJii! Juu-u£\ 
(jLjULA La-AJ t(jrULojjIlIlj jLjjIlJI (jJ^HJ t(l£LJLl) Cujjj^-uJIj jl l ( tilrtll 

♦ CujIj^j i mISLII j_a La-ajj^-j <_3jJLa 

Zinc :d^)lt 

tcdlli JlJvj_j C-<-ljv 1jl_& Jlj*.j_j_ 3 4_jsl Jl_»-o ^^Lt-a^Jlj clijjJI (j \j l^LlA 

^Jl SjLiiul t^ol^JI <?l_L*_dj jJLJI jl CujI^_jJ 1^2_ujJI dLjJLI ^_^JjlII ^-<-oVI^ 

dJLjJ! cj La I jiitTn-u 1 . a { j^ i L^^JJ ^_*_o_u^JI j t »-^U LlJL^JJ 4_^_uiL 

-JljJl^JI CjI^T j^l-ljLi-ai! (j_A JuJl>JI ^1 jJI 4 _La 4_o_l3j 4JLlL j)| jjfc 

^lu ^1jJVI 4_uiL>. CjjI^ CjLlLaaJI tilij 4 jI Jlj t^HioLstJ dJ_J jj 3jJ, 

C« I *>» L« £)Lc.j_<-u (jSLlj * ^ jLu ^ L, ,.lj < JuJl>J| ^Lc. tiJLjJI c m < <^Iu 

<j_A ^L^ jv 4jI_ulj c rttVfU JuJl>JI <i^r. t4JLjuJI 4_ojj_LJI 1 gl**- a 

jl cd_ijJI ^IjJl J a < <n tillji^ . cihjJI jLitjJ ^ ‘^JU *"'? jl j ^ %/ U ciL^JJ 
c_JL_u tfiLcwLwjJI j-Jjlj^JI (j-ojjj Lr^ ^L)JI 

(jz-Sj t4^L>JI CjLjI U«ll 4_ulJ)U M,VI 4_j£.jVl t4_uj^SLII Cj Ljj 1 Ui 11 (jr ^ 
'L> tl^ ^Ll^dVI 4-C. 1 f ^ A cijjjJI l_j!^j Jlj CjIjLluJI 4-C.l ( 
tiJL^JI Ji-Juj ^uL 4 ^^jJLI dJjjJlj ^jjjLJI 4.t_L(^ 

*4I(jJl>JI ajI <>■->. tlj 1 / «^tl CjLUalA L-.i-L.a5e-} tclLu-uJI 

i^jjutll Ijl^J ^jLlaJLlII a t „VI La-a wU-LiSLjJI jl CujIj^JI 2 Mill (jl Ll^j 
Sjl^JI (jlsl-LlI 3^_u^ CjLla^L (jljuwjjj «<U (jL-a-ujJI (jljJu-^JLl La Jt (Jj 

dJuaj^VI Cxjl^ LaJJJ L^_ys\-L&jl\ (jjl_*JL 4 _l>-Lu^_a dlljJt (jjljLA Jl >.JJJ i4^L>Jlj 
^ l^i ♦ a t<Ljli tiijjjl (^yJI (-djjJI ^^LaI ljr ^ ^L^il J^LjlII 

(_y_b 2 >jr.r, f a cjV>U.I^ jl (j^L^jJI cjLaLL Jila ciLjJI cjLaLL 

^Lc. (J^Lj tCujl_Ajjj jJlj 4jj_JJ>J | jLjc^VI 4_ALitJJ 4 <?I"< V A jjjt_U£3 
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6bU^aaJI CilgjjJIg qLuuUI 


4JU^JsI 4_L>.Lt-uJI 3JJUJ.I a / ..1 ^ ciJbjJ' ^ 

. LjLpwt L^H^jjLc j I.U*3jlj^>JI (j-o 3 j Mill a U, ^ (jt £ij i L^j 

-Luj_3j ciJjjJI CjLoL>. £)l 4 ^*-j (jy lc. 4 j ^LuJ»l (j-^J 

4_c>.L_u fiLuJuua J_jJI_5e_4 L^JLuoLj ^JlJ-L^ Jj^LLaVI ^.Ll / (jlj 

t- mi) ( jr i£. 4 j^Hc. 4_j 4_uJla tJuL-ul £)-a 4 !ulj_L<3 

* ^J_3_i_u I j 4 _ij.uu.lI.I o 1—tlj 4 _L^_<_uIjj Ll<3jJ Ij tiJLijJ 1 j-a i ♦ 1 

Aluminum :|0$wt¥f 

jlltJ J ' m!Ij (j-LSe-uu^Vl JUU 4 _L U3JVI 3j mi 3" 4 tJjtMl 

i^j_ui,V' qG. \jJ& CjLj^SL Jl>-jj 4jI VI l JuJl>JI jLuu3jVI (jy-i 
4 0jLU_ul^l (J-4 j^JjbOjiVI (Jj) 4 JjL^- 0 Jjl CxjI^I AA , ^Lc 

4x.l_u-£3 3 jjJJ,1 J-s'jjlJI j-a clUi Jlju 4_uj^JI 4^LLaJI j^jj jL£^ ^3 
3j-u^ 4^vj J ^j-t-LajJV! jJLs (j I JlUj . a^_Ai3 jj j ^^_j_Loji VI ^l^jfcTu-ul 

j-a Dj. J f- 4^j < m (J_l 3 4^JLl>J,! ^JLus j_lc 4Jjlj>o t 4 jjj 1J' ^j_c 

jjLsejj V CxjI^ £)'j c-At-saJI l_ijL3j 4j>-jJ 43j^Lt-aj ^JL ^ jJI j-«V! tCj'jJLdJ' 
3J_tlu lLUjl£j 4-abiLU 4 « mi r tL j 3j_ 3J1 3itajj jjjJI 4_3S- JjlIj tljjj 
^uoijjJI t-jLu-uI jj-c jLuJI 4-u.uuJjI 3iijj>J'j J^Qil <L«jL3J,' 

O^LUI {j-A J- C S ( j_c. N-jJlj I Jlc JJLaJl I jufc CjLaI ^ j-liSLII 

aUj , „ ,11 45Lll«-uJ1 I^C, jToO J t 4SLll«.u^ jj ^-3 j ^ JlSzTl^uJ j 

^j_u_u_LcL a / lj */.95 t(> oUtJ */4 

^jJLaJlj 4 j Jlj Ju>JI ci.lSLt.ui' lJT £i ^JTl^Tu ^ ,^_j_LcjiVI CjLal Ji3elu_ul .^_j_L?c_Loj 

JsDjla^ JL^cl ^j-uLstiil Lui9l_L« ^j_j_LajiVl J_3ii'j 

4_u£3j_3il I jJLUl (jjj ^t}-^ Ll / g>' L> 11 cj Lb Luu^-U a j ^ H ^j_3il ( J_3 j 

1-4^ tciJ^Ljj^li 4 JLcL>J' 3Jlc£.V1 JJlc ^j-4 
. Ja oJJb JlLa ^Ltijj L<u^a LiL^als' ^LcLc j ^Tu u ^^uLstlil 4im >Uj 
14_uj)^p^JVI <_ijj>J! CjL a^ l"i t a a 4^.Ll<uO ^ ^_j_LojiVI j J^Jlj ciii 

t-uljjai Cj'jjV'j 4-Uj,^ "j 4jjL4-i5LH CjLcLLu^JI (jr 9 jjJ j^jJLo 
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QtwuUI 6 w0^3 \jS 6^uAAjcJI CilgjjJI 


i3j^>J| 4 _j_jIj <L}Uld ^Lt-d.1 ^_lL«jJVI (jl Ja^JI £j.t-as%. 

.^_J jU-^_3il >V J ^ ( I 1 ^yic, 

j_aj c^L^j_JI (j- 4 3jLfcHU ^j^LII (Jj 

3 ^JJ ' 4-nTuJ j_Aj (l 2 Jlj 2 3 12 jJ) ^j-LLaj-l^Ll <_yjLU Jlu-u^VI 

<L>jJ j-tiTiJ j t^jLajJlj j-j-oLlII j_ic (jyj La <GjJ cJillitjj < <iUL 

^j-aj 4 4 jJuJl». c_L!2UU j-4j>Jl! (jrLi! jl ^1 j- a u ^ Vl ^j-a 

j|jJ»l gLcll t ^j ^Lul-^- LL ajJV1 ^lu\ I Jlc. L^-c^L^LLl cjVI a»~ miVI ^-At 
(^j!j^>J| C-Jji Li tlj 3-L<qjI C< if 4 I mVIj CjLoL u u £ ] lj CjLjtj^>Jlj t4_<ijL>JI 
C< \ L^%_JI ^L>- c jj)< iJajj-tZJij ‘ ^Jj^ L11 ^ < .<a 1 ^ i 3_<a_*_i ^Ull tjl>3>U 

4 ji 3tMl 4-jj_L>J' jjJr t,otl JJLtHj dJjj 14_Lc t_jj_3iL jl m ^^lc. 

CjL^LjJLj_<_u (j-4 4-jJLc 4_!.<.u—l! 4_jjL>JI 4jjLlII JJ)<-dl^ 4_JLLlaJ! jLcjv Vl^ 

oJlA Oj>oj t4_uljp i (iI 4_i_t!u j I t4_ulj)~ i nl <LlLj a II ^. u -ajJVl 

i4_uUI ^^_u_aj_lVI Lt_ul£~I 4_j^SLa jj} ^11 dJj (jyjS ^alajjVl Cj15LlLl<-o 3-^-^ 

CojL_u£j_jJIj t Jl-u-u l£~V1 dJj (jyh La 1_A ljj_i L^.TiSLi- 11 C-t-t-L JlSj 

d toLgCj ^jLp-Vl L y^JLi t^Lji^ 4JLLa jl 4 _l3^1 CjLLlU ^ Lal 

CjL^ Ci ^yL. C^jL_u£j_lII Juv^j Ju3j * JuJl>J1 Jj < nl^I j-ulli L$_La ^jJjlII 
^ U nilJ_J 4( jr _JJ_<_uj j-usl C^jLjj£j_JI CjLjL>. ) (jJ lSj i4_uVjL 
♦ 4-t^LulSLJLl ^jj-Ltl < 4 -lL^V' cjLLlLJI ^j-o c^jL_u£j_JI cjL^ 
t ^L-La-J ^yic t^^_j_LcjJVI CjLjL>. ml Ju9j 

tjajj I hLjj-jJIj CjKjIj < n jl C^jL_ujJJI 1 gift a I (j-^J t^l^JI ^LuV 

CujL_u^II JljV l fU S J CjKjL < o ji OjLI_u_u ^LLLuJI cJJjl^j 

^j-o CjjLoeJJI ^Lojj CoLjJV lj CjKjL ttlji 

.<L>-jjJI «L1 dIj CjL«L>. j_CjG 1 gl 1AL>11 j II 

ddUJf^ M jliJY M -3 -I 

Iron MMiV 

14 _ l - CjjVI 3^ mi 3II jLilj^l c>-l>- j-usLulII ^_jIj l jujl>JI ^_l!aj 

4_uJLc L* 1 ^ • f ^ / /ajtVl j T ' JlSU dJ 

(jjJLII j_A JljJlj>JI (jl (J-J-S jdJ ^y T (j > . j-a- ts~i tlj JdsaJI 
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6bU^aaJI CjIgjjJIg qIuuLII 


J^LLa-J JljJl>JI ^lu I JuLl J ' d * j > U11 (jljjf 4 _lLc. ^ 

L^l tiili j <L3j_*_a Jx9j t(j\JLcuJI CjLLo Jiia 

.Sj-J/L-c ^ jr 3 ^4 < >n 2UU* ( jr 3 4 ♦ jtUfl i _ r 3 JuJl>JI Jlu_uI£| 

4JljJu>JI j j <„l^l jt giU,,.lj< 4 jI ^1 LuIjj 

SjLtia^tl] (^^JLdJI 14 j 4 & IJ I ^j-a j-A JuJl>JIj 

CjjL^jV ^Jiir~ miU JuJl>JI ^JL*J! jj_a llljl jJ 4 jI ^JlJLjJ t4lbjL>JI 
JljJu>JI JLa*~,«il ^ jr 3 (jL-oJ^M ^yJn JlSJj .^jJux. j_jju cL>L*Jj t4_ujdl 
. 4_u_u 4 j^1j Jiia 

^ ♦ 11 j 4 j^.lu-JI (_£JuJl>J! ^juuj Jl2J^ 

(jLb J-Jw\ i^l 3 tlj (j-uLstJJI (j_a j-3jl jLJjU>Jl £)l ‘.(JjJjj l_£ llilj i jjJ)I 

JlUj tSjLiw^JI JuJui ^J-S-Lll JljJl>JI (j! ^1 4_«lJ_5tIL_ol jJwLj ^y.c.1 j_} 

(j_a }L_JJ_U Ll9J JuJL>J! 4_5^Lu 3 3_}LjjJ 4 I ( ti*1 ^_3eI<JI iJ,J ( il I 

3jL<-h_>. i y^J t jljJl^cJU 4^t_La «LvL>. lLILLa 4jI t__<_jL?tj tc jL_ujVI 

Jk_La j-&j1 I Ju Jl^JI 4_cLu«^J JlJ j i JlJU 1 >i IjLUl C.cajl~u-ul JuS ^jLcujVI 
j_a JuJl>JI Ju>ol t Luj-Sj ^Lc 4->l a~ < n 

CLcSjjI (^JlII CLl£ jJI Jula CjIJu /|JuJl>J| 4_l^-AI (jI ^Jj_o]l 4lbl_j (j-^J 
(jr^ ^lisJI JuJl>JIj t^Lu^/l JljIjJ LcLuj tjLstjJI 3j£ 4_J^ 

f^yjQ (J Jo cJl-ua-JJ ^L>J| (jLLLs J .4_jJIjl1I 

*\tjj* eJiu-sajj 4 jujIj tiJjSLII j-5ej>JI 

JuJl>J! jl i < mU JuJl>JI ^yJJ ^UJI JljJl>JI . Luj-Sj 

Jj_5t_4i jf o-3jLs j-U ^u -u ^ L-Ajuz ^yjj j? a- mI^H <j|^ JjUall 

I Q-A J^l S^Lc OJ^J l j-A (jy LA jl c-JL-sai! «J, 4 < M l 

4^.1 -'lus J 3 »">< nj J / I , 6 ^ 4 jL^_u j / 

mi CjLoIJ iicILt^Vl 1 _<jJl>*j lilj 4 _JLc ciijLu_u (ja 

^LjlJI jLUV! 4Jj^>. < <i iV 1 C (h \"ij\ ^ 3Cj j cilli ^jl 

«4^.IjjI JuJl>J! 4_^jI^ ^jLtujV! ^j 1 «>»->.t lQ Jj_^jl1Ij 

O-iL^Js' 4 _^jLs ^c^j-4j < tfjjLua-o (jib JuJl>JI Jl>.Ijj ^yC. Lai 

*/.72 ^ i r. LjjJaj jUszjj (4 I 3 ^) CxjLLLvUlI ^ ^4-djlr 4ijji^ 

(3 I 2 ^) C^jIjI i(JJ I mjULulI I jl JjjjjVI ^L>JL LjLpwl ^ a > Mj j JljJl>. 
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QtwuUI 6 w0^3 \jS 6^u^AoJI CilgjjJI 


* I 2 ju 3 (3 I 2 2 ojLj t Jlj jo. */70 ^.Lc. ^pi^tj I j-Aj 

4_clliit_a CjLl^ JlJ Jl>. */.60 ^ylc, ^jUszj ‘ 11 ^Jj ^L>~ j 

LjLo^I l^jju j i3 I i_fJ ^CujIjJluoJI Ij-lx. 1 ^3 4JL>*|_} ,m 

^fL_j (jljJl 4_Jj *JljJl». / 48 ^ 1 r. l_j^_Ia_j jUszjj CujLxjJLfuJI ^-<-uLj 


Manganese 


4_cl_Lc<o {jr £i J a *~t mi j j_Aj CjljJLUl I Jl>.Ij j^jjLfclXl j-ilUj 

t ^ < 1 <<o it JlJ Vj CjI ji <yf, ^Lul i to 34 4 j 3 n 

4_uLi4_P CjLc! Jiielu-ol i_dLtj j-LilI ^■t.u-U^J \ JiitIu_uVI ! Jufe j_u ju j . 4 jI j 
j_Aj j <?II) (—aLciaj L-JL-saJI 4_cl_u-o CjLti^C J^L>. (jy^J . 

4 < ^ A JuJL>J1 Ijj* */20j j_J_L3C-U3 */.85 4 ^VJ U ( I 


♦ g-l-Llsl cJL^JL) Jjjjl /-^> 11 JljJu>J! jpbju£^ Jl-u-o^I ^jUl] 


4 _jj)j_a 0 >^ j—j-be-U! (j-c */ I 4 _jIj_^ ^yJLc < > 1 <«M 1 

idK <<iH 4-ul <u<VI JL^Vl ^JlszUlmj i^u c-JLuail 

gGill i-JLuaJl il 12 j_st_} j-j_CJe_LU 4_u_aJ Ojlj La lijj t4jJkjJi>Jl 
(jj JuuJI ^yZlAJ J ^-L.-liSo CjI Ju-uj tCjljLu-aJI 4 -C.LL^o l_AjV 

J-j-LseJll <jl L*£ .ciJlSJLvVIj 4 _ajL1«j 4_jJLc. jJh 3j_3J ^LL>u ^ylll 

4_cl_LuaJ ^j_j_LajJVIj ^j_ul_3t_Lll^ 4 jJljJi>J1 ^_lc CjI^LIII LjLjjs.I ^l u ,n 


. J 1 j-iJjJ 

4 -q 4- p A 4 

((j\JLiQj)ij < <ij) ^pUl j-j-pe-cU Jl_u-u^1j (gj I jjJjj_u) 2 I ^-t-oeJi.1 Jl_u_u^ I 
Lol 4_j_4-Al JSI JlujjI^I Jl>- pj cilli t-xjLfcjj .(jpUl 1 ^ * J ^ >J 

^ £)Jlju 3 4 pi A 4 j- i lge-LU CjLj^j^ 

L^jjJj (2 I qju ^) CojIjjji^JI (jJuLa 4 _Lu 4> ^ylc cj 15LlLl,JI *3 I cl! 

. ?.! jij_<_a]l Jl>*V IjliuTG lit VI t4jjL>*j 3jijLb 4 j? U 4 J Cct-u-Jj ‘cr^ 

4 > j "1 1 j_i_L?e_Js Li 4 -lIc, A 7)^ ^JSLGj ^Jlc. Jl>. ciJJ 

J-c! jjlII 4 U MilJlstUll ciJLIi jj t4jJjVl j-pstill JJLstHJ 
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6bU^aaJI CjIgjjJIg qIuuLII 


tC jI j-Lse-iJ 1 j jl_5e_jJI £Lj 9 CjLoxLailj cijjj Jo jj Jl9j / d j ♦ < . U11 

* Lj^SLJ1J t » tl -a- U tl JjlAj 3jl_C. 4- «J < CjJl%J 4J.I-0 

Nickel 

JloJI lLUjl^j t^L*isaJI ^JUI (j- 0 L>l Jj3l_4 ^LLA 

clLL^J! ^ J^jJI J^jLJ il ^lluall <> J^Ji] <^l 4 _u_u_L]Lj 

J^- d llj 44 _jJL*JI 3jI^oJI cJjIojJ ^ jr lll 4 jL illi oLu^ULj 4_usL>JI 

JjJuij ^^IjX-Vl JsJlJlLa l_!L^ ^La^I dJL^aJI Delius ^ I Jo 4 - 0 L 4 II CjljJLill 

.IjLuaJlj JStill 2L*jUJl! 

(j-4 Jkjj-j I Ju jL3tlI J£- d l I ^j-4 JJL.X.1^ JI Jl 3_4 4^Llsl 1) I Joj Jl_3Jj 
Jlj Jlo £j j_jI ^ / <nj 4 ii.Lt-<-u.U <Q-lLI^j J^Gl! 4 HojLLcj 4j«QjLLc 

4 I j 4_J_3j JlJI oljL*_4j ‘JL)^dJlj CjIjI j 1 m!I CjLu^La JS L U1 j-Aj 

i_£jol Ij 4 jjL^SJI 3^^>.VIj 4 «=.I^Jl cjLLi£.Ld3j cjULLkJlj) l^jJLJIj 


^oljo 4 jJljJl>JI JSLuJI lLUjI i (nf 1)L^ ^Lc JSLluJ j «3 jJulLo 


lLLj! « < m tl J 4 * 1 1 <nj 11U JSLdJI 4_u_ai (jy ic 4 jjI^>oj 

4«l3_^jJI cjLls^IjJlII cjMjK 4 J£Lu /SO -45^-G. 4j^IL>JLI 

L^jLLcj . J^LUJ 4H4jL<L4j j_oVI 3jjJa jl jjl <j-uL*_ lJ! JSLdJI 4 *] hM l j 



iJJJjl^ .fiL_da_3JL ^IL>~ ^111 ^^IjVI j_Lus ^ Jiitl^uj i_4^ ‘LLj-ll (jislj-C.! 

3j_^>- Ij ol^U^I Delius Jlj^j L*j ^_j_l4jJVIj j_4 JSLdJI 4*1 i ( Mj 

^_j^_^JI ^Al L. tl J_£,dJI J gt~ < mj tilli 4__<_jL?t_3 .. Laj-ulj cLda-UI jj-c- 
. 4 _u^j>JI 4j^-L(_uV'j 4jjL^_xSLII Cj^LcLUIIj 4_uj-^SLII CjLcLu-saJlj 

JlJ Jo- Jl_UJj-^ ^J-A Jl3jU 3 4__t£^-43 ^JSLtlu (JSLuJI CjLoL^. JlJV 
JiLtUI j .culuMJI 4_c cjIjJ^ j_43 LLp^ij 4 ( JSL r uj 

L^jIiIa ( 4 ^ 2 O-jl JLJ^LTlIj ^-4 1) Jl*_ 4 JSLdi ^ylc. 4 ^jUL>JI ciJJj 

^LkJI .^j^Lscjj jujo. ^jLla CujI^-ujSLIISLIIj 4 4jjjLI 

3jLc CjUUJI Jo t( j_uL^j */2 J JSLLj */.3 ^1^0 <U > MjlU ^ 
^jLj J-ZZ-L^) C^_j|jjjJI ^j_4 Uj_3_ ILj 4_*_Ls_3_ILc 3Jl_j_»_j 31 ^ ^ I 






QtwuUI dwo^3 \jS 6^u^aaJI CilgjjJI 


Chrome 

/ 4 3 h 4.11 cijjl J < .ill ^Lul j-& 3 r 1 < <11 CiLal Jiitlu_ul I 

<LojL5cILtaJLl CjLj^jJIj 

Cj!jJL 3JI (j-c 4 >j_j_c. j| lJu-UsI I jLb . CsI jLu-uJ 1 

4jj^-«j 4j^Lu 3 c-JL-saJI L-'.<-i.Lt5o c-JLuaJI ^Jl 4 lo < nyiaj 3 j -ulu s l-clu-u 

3jj_us a^SUI i *1 »3%j j . 4 _jJLc 4_u^£ 4_«jL3_a 4_«jL3_aj 

t^jl-LlI t-JL-aJ! .t jljJl>JIj fjjo ^Kjjtn j-&j Ferrochrome j^jjA 

4_j Jlj Jl_>«JI t*!K mi H CjLjj-C.j CjLcjJlUj CjIjI j < M tl 4_cl_Lus yS ^JiielLcuJ 
4 _c.L_L us ^ ^ Ji V~ ml 4_La IJu^Ji 4JLL3JI ^_lc 4_lc,^J jI^ *(^jLtSUI^ 
14-j-jL- l.^-lSLII j_jLt«aJ,l CjI a Q^*} J 4_JjJJtl £)_a LAj_j£,j 3 JljUJ 

lga-Al {_y$ ij^j-uj cjVI a»~ 1 ftl (J^Lu */8 '/ 18) JSLtillj c-tLt-ailj 

3jJs ^j_a 4 ^ j j mi II 1*> t U 4 »Lt3a.3J 1 j i/^llj CjI^LLJ! 4_cl_Lus 

4_j_ji_j_a_j^LII diLd—LuaJI 4_^>. JijI^ 

Cj j_jj_Jl (jljil 4_IljJ i^,"i\\^ 4x.LjJlIIj 3 31,, ^ 1 f j 

♦ .jcJI ..c_jL3i]| jl^cl 4 -cL L uo 

Jl_j_4ji^I ^j_a d«-jl—£)Jut_a jjfc jJLaJ Ji-p*. jJI 

c^jLcjj^LII cJiiliejj . (l ^*/32) jujl>J1 (3 T 2 */ 68 ) 

jl 3»U/..a JjS* jj CjI 1 ttjc. 4-^-ufe j j r Lc Jl».jj J . ^1 (J-aLiJt ^-LlH £yz 

t aj . J!lo 4j JlC.L3J! (Jij£ j^3r <^tl j 1 CjLlj_l>. 

J^vljJ.1 (jr ^ LajjJLlj Juu CuLajj^JI CjLqL>. 

JJUJ .1 J-*-3j (jjSu3 cjUUJI cIIj 4J^j . jj^U 3^-p^Vlj 


Cobalt Allrf$£it 

j_a cJLi^i] ^L4UI jiitlCuVl 4^U1 cj-3Jl 1 3«>v« 1 a 
4 i _ r jl_4Ji_j_3Jl cdJjL^j 4 f. 1 j. <^11 ji ^l^j^JI ^jljJVL 4_4-63Litj j ^LvjJI 
cLjI 1 < m tl cJLlA CjjISL^ 4 4^1 \ 1 till 4-d- L uo Ci£i m n^l dJj^ JL>J1 Jlij 

4_>JL*_43 ys 3jii^Li cJLjjSJI ^jl3t*< > tij j tcJLjjSLII / 4 3h-^.11 

Stellite C4 J>LlCu Iju^ail 4j_il_3il yiC. djl 11 till 4_cl_u-o^ ^j^LjlU 


185 




6bU^aaJI CjIgjjJIg qIuuLII 


/ A <>* Atl .j 3,.. 3J^>.|j 4j Lilli Jl* iJjLUl dill 

£-j-U3 {jr £i 4_J JlJ Jlj>JI j j C & 4_J JlJ Ju>JI dJL^SLII tiljLu-u ( j r a, j-u£ ^ JiltH-uJ 

j_A (jI jj. 3 \,\ <j_4j ♦ 4 L3~ (JLa^-1 CjI > njU Ll t -<a 

. £ s\l «>^tl 4_ui.Lu_ll 4JLUII ^_LlUI jlj-AJ t&\ t n^r mII CjI JlUj^LI JjuIj J />»3? 
(jl4 _u^j «lUIL>JLI CjLcLu-^ 11 ^Lfc jjl dJLjSJi till 

•fj^b$^' >sLkj J-^ 

0L0U. (j^o ( _ 3 _aLcisl ^~ i a^ CjJIjjSUI (jjs J 

(J-Lc. SjLc. CjJLjjSUIj .4 i>i3tlj (Jj/ljtlll JlLo iJji-I diljJLi! . 3 j3» a 

t", tl ~ tl tj C tl ^ i» 4 J « cJLijSLII (jjljLA jl£\ $ . _X-t3t_u J J a A-Cuj-^ 4JLu& 

. 4-JjI O-jlH-Jl a miIIj CjjLLlLIIj 


Cadmium 


njLjijVI 4 jsJl>. (_y^ (j^Lad,! («-*? t>° I^ 

C-JL^JI 4_lLJu iJT £i ^JtitlLuuJ j-$£ ^LloJI 4-C.Lluo j_<_u 4JS^ji_4 Jju 4_uoL?cj j 


(j.}L*_4 4j LTi ^1 4-11 4 t ~ f mI JlLsIj t3j_u^ 4 _>.JJlJ Iju^ii LojlJLo 4lat_>.j 
4x.Lina (Jj>. JlJ 4 Lfc^-tCj d ,>> A11 j ^sLt-c^Jlj JuJi^Jl^ ^£^>.1 

L-LUtJj , MijKH) 4-C L U11 ^1 jJIj 4-ilL>«ll ^jLcVl jLgj^aiVl 

. U1 U IIJ CjLjj_iJIj 4d J , U H djLc.Lu-^JI Jjj I 4 ] ^j_pjjl£L11 ^^LjL 3 tilll 


. cillj^_i£.j 4 jjLul1I 4-uj^]I CjLjIUiIIj 


cjLoL>. 4h>JLa_4 JlIc (^_uL>. ^Lil^ LjL-^lsI ^-loISJI <^1c 
j*9_LOl£Lll 3 <^>VI ^J-«jlSLll Jujj-a^ j! CjjI^JJJ^>JI ^jJULAJ . tiLjJI 

«4 Ijj-Ho V tiJLIi 4j4 ^>V1 JljjvjJI 


Tungsten 

4_Ld ti.Ln.uJ La (jl JlU 4 4_cL^JI 4^Lu.uJI j_hjI_Lc. LJjjI JjvIj 

3j-u^ ^LJI -V" < »ij j 4 ^JLl 1I ^LLI Lh 4 /95 (J-iLy ^ »l ^-4 

(jjJ> j-&£ ^Lu^ajj 4 jLj £jlu3 < ^ /1 Lm C.<_ l> - 4-u^ 11 ^jjL^all tiJ^L_uI I 4 I 4 

CjLjLj-HJ Ltiajl jJLUl ^J—4-JtHuaJ J .^Lua5e_uj| 3^ L )- 4 C)LlL (J^l 

jliil U 4-U^ 11 4-t-tTu VI 3^ ^ -V 1^ I I M>UI 
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qLujuUI 6w0^3 \jS 6-y.^&oJI CilgjjJI 


4_jLILaj ti_ <- 3 e-m.U 3 JL 2 JI 4-jJjLs La-JJ . 3370) 4_jl_oj^_a i j r a 

^ ^ jJLu I Jl> ^__l£j ci.LL<-u ^]l 4-use.t-u ^j_A 4 _lJL*JI 0J-l1i 
. 4_t-s3^Jt ^j_A 

j 4jjjla^. 4J j_aL 3 4£1 »< till 4 -C.Lluo £ j \ mi» m 11 jjJ La I 

Cj^VI 4_cl_Lt^ ^ J < 11 I c-JL-saJI (j_4 £-J jjI ^JiicILcuJ 

tjr jJI 4j^a]L ^jLjlII c-JL-aJI 2umi 4_ojl_jJlj 4_c.j_<_uJI 4_JL*JI 

^o-ljuJ 3j-p* JlII jJjLu^q (jr ^ [4IC. (jylL ^Lb fU C>^ ' 11 ^ 

JlLc j*ju&\-jlC. £-a 4^1 \ Mill 4 -C.L L uo (j\ i m^t mII ii-l^~ mijj .« »1 

Jl_j_j jS 4_c.L_Luo 4_aL^JI ^ <11 > r<tl cjVI 4»*>m>I tdJLjj£LIlj ^uJl.uJjJ.1 
Jl_j_>j£j (JJ/UI Juu 43j^jlU ^Urtll J_aI^C L-tlusI {j-A Juu ^jJI • <i^r m!1 
CjLa 1 jLeJL<-u' 4 _jLl£j_aj ^ mi P<ll*4 tilKi c-uLfeJ 

CjLcLlus 

.. La^-lC $ CuJ^LuIlII ^ ^-ll (j-iljLA ^/L<-<-L?e-LJ1 ^ s\ ,^. a 

(^jju-<a2JI ^jJulo) (4 I ^ ^ 1 . La lj-u^j 

jj_se_uaJtj 4 _jJ1_j_j l^_>JI ^ jy jJI 

(j-A LjL_ 1 _J J_3| j*lj_d_IjJI <j| <-_3jj-*Jll (j-«J . (jj-IJ-UJJ J-t-o! (j-C. 4Jj_5tHJ,l 
ciJLIJu>j c Jl>-Ij <?L>ol (jr ^ 4JLl2j jj_Ll3 4JiILiuJ tCujj^~n < mISLII 
j»l^_dJj_!l J}LiIL<_ul cilli t4jJJ>JI J_dljJtlI 4_tb 4_j£l_tIol < <■ 

♦ j-j J rtll ^lluLSj (jr^- 

^<u j_l_jJ^ Moly bdenum 

j! */ I 4^lx^l£ tc-JLc^JI (j-c 4-^3L>. ^IjjI 4^.Lcu3J 4^1 1 < nil ^Ic. ^j_dl 
lLLjLl^u 4 1 *1 < <|U j_L^LulII (JjA 0JJlC. £-A jl 

4-C.^ <<i 11 tlilij t4_Lal^_>JI 4-C.l— L ua 3j-u^ CjL l ^ 

Jlj>oj ^y\ K i <1 !L£ c-JLt^aJI (jjS ^_La_oj ( j y Hi! 4 jJL*JI 

CjIjI j < >1 tl CjLal Jiirl < <<1 ^jJu.Jji.1 ^-l^. C-JLt^Jl 

cjljJLLaJlj cjLj_^_LLlJI cjL^-^-oj oL^LtSLlIj toLu^UI 
^ Jl^TlcuT^ 4-La 4_l!Lc. c-t-<-uJ ^Jlc. 4j^Tl^JL1 c-JLl^JI I^jI La I . .. L^_lC.j 
. \ JU-aU LlL^O < ^ t \ UTl JlII (J imULulII 4_cI_Lu3 
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6bU^aaJI CjIgjjJIg qLuuUI 


4_uj_^JI CjIcLu-^JI 4jjJLdJl 4 jjj_us ijyh ^uJuJjJLl ^ Jlst" < <m La£ 

< u^Ul f>y ^ 4-t-Lu-uJI 4_»_tTuVI 1 CjLal a ts~> 4_c. 1 < <4_u^_^JI 


. 4-0L uu fl 1 CjLcI 'l i^)\ jL3fcl>0 V 4j 4 &l jJ-dJI ^^LaVj 
(^UJJLA ^J-A 4-lL. J »^ ^ J 4jJ_S 4-4-U& Cr l£. g> jt^tl ^uJuljJjJ. 1 Jo*. 


I j-aj) C^jI (2 ^<u Jl-ljJ j-ll Jluj^o^ jl CojLj Jl_ljJj_I,I La-A (>Jj! 

4_JjJ t^j-u-4-LU ^^.Lj (jJULa J ^_oa_Utli ^.a-OjJl (JjVl ^_pJUJ (4 


<4^ ^ 4Pi9 “>>4^ cJ 5 ‘^ 5 Lh* j1 ^ ‘L$jLflJ 



dul3l-aJc^-dl L^aj j a_a- trn'tlj-Jell 

3- jj-j^JI jL*^>.VI (jJa *u j j j t jJ.1 Lajjj »j>U ^4 ^ j-“*4 

4- lLu!jl>. (j-o SjjLlss i4_u JL*jj J-JLa-aj 1 . q Jj«JU J^La.1 4 la i »l 


.(jjL*l! LkjJJLi i^jILao 4 jJjj3 


vanadium I*#i *4 W» 

^-L^m Q^JLlI jl>.|j| Jiiaj 4(jj-SJI I JlA 4£1 «< nil 4^.l_u-£3 CJ_a Jl3 JlII 

t4_flL^JI 4 £Lu,J1 jjl^[1c. tjj* Jl>.|j ^jjJuLaJlj .4_uVI SjLjaoLU BjoLU! J^l 
ciJLjl—i-t-o ^j_a 4 _u^L>. ^IjjI 4-C.l } ts"> ^a (J^.Jlj 4o*.Lo 1 4JLa^* /95 £)! ^Tljv 
^LL iVl £j_a-3e_a ^j_4 /S i^j t? 1 1 j j .4-C.^ mi tl 4 _jJLc oV>U 4_cj^UI c-JL-saJI 
( _ JT _b jLajjj-tijl ^J-^-tTu-uJ ^LLa-S - A A h r*. A dj Lc. \ 't is~> (J7 ^ ^ jL^tTu-u-J 

i C. 3jLC.LtjjJ,lj 4(JrtJ>»j) < 4JIji-J ^J_^J dt- LV tL-JL-saJI 4_cl_LuS 

4_ajLS_aj 4_Lij^-U 4 jLLc 4J tL^ xuLskILcj CjLi-l.l>J' ^cLj J^>* c-'-L^d ^Lul 
'j^ ♦ tl 3jLdaj>. CjLoI J_5tlujj| ^j-c 4 LikJl 3jljj>JI CjLxjJlI 

' j-u^Luti I^Lula jl Ij5j_3_(_43 ^jjljLaJI 4^1«<..tl ^-^Lic 

Lot . 3 3 tl 4 _jJLc. Cj l£~j_L«.4i^a £j-u3 lt £ ^j^LreJilj ^_j JuljJ j_l 

4_cLjJsaJI L^J ^j-jJljLLII 4jjL^ - iSL!I CjLcLu^aJI 4 _o*Lj ^j_c 

.dJLpjj-iSLJI JlcI i n<a S A 1 . 

4_jjl_Lll jj ->■ ts> tl I ^__l^I_Lc ^_a I JLst-ILa ^j j. v M All Jlj>.j_j j 

cJLLljjVIj (^ruajILtJI ^Laj I (jr^J 4 4jj LjI_3_lJI (jy£j 4 4_uj_4_ujJ I j 

4(4 C-C^ La) C-<—jLjJj-J LiJ I ^ * *J J 1 <1 A tl ^jjLft-a La! - ^ *>• A 11 j 

.. I ^j^L-aj .. ^jjJijLlIlj ^oLuajJI ^j_a jL^JLa (jJuca 4<d<jljjjK < ujJlj 
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QtwuUI dw0^3 \j3 6^U^AoJI CllgjjJI 


(j-« ^jjjLjLaJI CjL«L>. £)V dli 4 _u2_j^ cJilltitJ L^j? VI 

jt cr?j-^j 3^ <S3^ 

Lithium 

i4_u JutXI lLIj! «i nil (j-s 4 _Ljj*_c 4-cLLuo Liiajl Jio 

4_1Lv {jr £i U£ t4_L^l_L^>j 34 jLj_4 j 4_j^Lus I ^ ^ 3 , j j| i4_u J_*_ll 

4_u-oL^2>jJI oMjKJI cjLLtiijj cj! jj^pSLJIj k-djLu-u 

^Lc 4 _u2_u C^jj-oSLIIj (jrij>.j) > „<Vlj CjIjIaII ^ Jiir~ < nj 4_jI 

4-c JiiCL x J.' £)|^isVI JjLjlLc ^>. Cj1jl».I » Li\jj\ t < <itl t 

L*a_£ cjLcI jiitiujjl cJLIj c-jjLfcjj .4 jjIj^JI <l>JL*J,I 

<■ 3 j jC" 1 4 _uIjJlII CjLcLu^aJlj . 4 jjL<JI l_jLjl1VI 

.cill!i ^LwjJlj *1 ^Jl 

A *^lj Lf* * N J.“ w I Jl^J jJkAS\4& 4-u-uL-uVI ^)jL*JLlj 

♦ ^yTt-ib l^_>JI c^ijU^-Liil jj>»I.. IS^LlLiIJIj 

Minor Metals ***** -4-» 

Antimony :>**** 

3jLtia_>JI L^jJ cvjI 4-al_$JI 4^1 11 >ill 4 JjLc Cj!jj_ 3-4 ^j_4 L^jI Jl».|j 
t:J-^<-Luil t±.<_ LJv i^Ji^JI Jl_Lc 3_}j_j>»j_4 eLSjsua <j!j t4ltjjL>JI 

(j^UJI CuJI jj-^- u jVI j Cxjl m < mVI t^yzr i (i a CjLtS^iuJI Cjljj < till 

-4 ^ I ^ j-Tlj>J»I c-J-t-saJI qA-l* jJI (jLa 4^1 mill CjVLse-o Lol ..Q^_ulII 

^IjJlj 4 JLj 1 <<i II cjLjLk_J! J <i c„ ^j 1 nj /12 

lLUjl£j 14-JJL<a_L^JI CjL c.LLu^JI 4 1 g »" m U < < t |j-Uj 

cjLc. 1 t <^i II *4 j*s I , m^UIj IAUI cjVL-^jVIj 4_uj^SLII cjLcLu-^JI 
q^^ujVI 4^ j,i ljjj . dJj t_jL2UIj ^UlUjlj ^Lv^Jlj ^>LkJ!j 4_uj^>JI 

3 Jl-LJV 4 /ajl 3 a Cj I 3 3jLc. J)<3 ^j_uL_rt_(J I jl J J ^ 3 ! I j 1 ^ol_Lc3^_II 

L-t- U jJjJlIj C -/-UjJ-lU Ij 4_cLlLjJI 4-C.L L uO JJl tCJlf^LV^U 

CujLjj^_uj VLj LjLp.1 .l^^jlII (3 i—S 2 ccj) OjI < u t mV! jjjua j 
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6bU^aaJI CjIgjjJIg qLuuUI 


j_j_c a j ♦ j > U11 4jJL>. ULpJ j tjJLjJI Ijl^J ^ t .iL-uVl jjLuad! 

Jl_u_uI£^VI V ^cjj!k Ju >*jj 4-uJlx. (1>^J J_al jjlILj^jCLo 

c^jLjL^j-tajJI JJLc j-g.-uoVIj ^>1 j jVl (jjJLII cj!ij ^LjjJlJLI 4JLLSJI j_j_c 
. Cervanite senarmontite & valentenite c^al juu. <» 1 tLUlj cioLlj j^jLLu^JIj 
CjL>-jJ Ct> j 4j-J i/Vf^Vl 4 <n rttl dild (j j.^.ujV1 CjL«L>. e_Jx 1 (jjS J jj 
c_ijJL!Lj j I ^ t-s,,. r^yQ 4_La_u_uJ jLjuI L;r ic. Lll<-uJ a <>> A4- / ^ da jjl uaj 

(j-c J^j^X Luaj! dx-jl lil < mV! Jl >-jj (j£Jj . 4_La 

4jjLJI jjJfcj-aJ! (jA<n j-o (jlajVl < m ^j-o 3j-u£ JjLsX.! 3^" ( — 

jj_3t_uaJl J^L>.VI 4_3_jjJa_} CujI in < nVl Jl£ «C.uulja>Jl JlLa 

. (^j-aLuajJI LuJUJLi 3_iix, O.o- tJxlaJlj 4 jj_u>J I 


Tantalum & Niobium 

2l1U mi ?r Hill ^yz 4jj_oJI CjLjuJiil VLqIoJ ^VLUTlII j. u t j 

i LlC.1 < iS> 4-oL^Jl 3j_bLjJI CjtjJLdl yA Jl>- 1J ^_LlJIJ -u^ ^ 'j ^ jLjJ jdtTu-ul 

4_ojLaJI JufuJIj <- <**- < nit 4JL*d->-lj 4 £Lu_oL<uj 4ldj)jJ l^iaa 

4 a (J ^ (^LudjSJI) ^LufcuJ! J .^jlaL^.VI c. 11 r. I g> U , „lj \ J^Qli 

Jjk. Jlj j_Aj tSj LL o^a <_>-alji»- i_J.ua j-ua-udl I JlA t. / < dl u A 

y&yaCa CjLuflJll 4jal>j £.LuaJJ! j CjljJldaJI 4x.lj.ua 

4-C.l— L ua ^VLUTJIj jLJjiaJl lJjLuuo ^JiielLujjj . 4_Jlx 3 jIjj>. cl»L>.jjJ 

^Lirdl JLU^ j- C L t J j t4_JL*J! 4xj_uu]l clild 4dalj^>Jl Cj^Tj j_uIiI_lUj CjLJI 
tL> uL<i-U 4-jjl < ii a 4xwjJ 4JLi^l_ua ^ 1 n lil t4_j^Lua 4^jjad,| _}!jdl JlJuI 
JiLj-LHj jLJjiaJI ^VLUUI y mJ . ljL>- 4 _jJLx ^jL^uaal 4 j>.jJj 

. J^QJJ 3ju J Mill 4-«jLSJLl CjLJIalLa ^jLuJjdlj mi> ntlj 

CuJ^LllJI Ljjuua jl ^Lu^uJIj ^Vbrdl oIjlo^JI ^jljjLuadlj 

^j_j^J_jJI jdao 4 _j_jJju« 4x.^jljJJI CujLjJjSJIj 

. t A j-3 Ju-axJI (jjLiLA 4 jLJx lJJjj . 4xijat_a C-cuua 


U ciiijj tL^xljJl-j CjIjlxJlI ^ ^Jl: 


Arsenic 

> t^Luj j <s~i 'tc„ jcxjjjJ! 
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ijtwuUI 6 w0^3 \jS 6cu^aaJI CilgjjJI 


£^LLaJt CjLlLLus {jt £> Jl_uLc ciJJj £-aj t 3 ^_l tSJ I 4j U! JiitlLcu 1 j 4_u_uUuVI 
<Lc.l_u-o Ju-u^j-a J_aL*S ^ jLtTu-uJ C-<-l>. 4^L>.jJlj 

.ijUWjJ 4-3E.UJ ^Lvjjl (-Jj-iluJ 4 1 CU^CjJJ J-LC 3^ 4_JljJ (jy-^3 

4_jj_^Vl ^ylc. a r 1 . L1 1 jcajjJJI jm < ^jLtIL_uj US * jujoJI jlu_uIS| 
. SJljJlC 4_l.lL> Cj I4(jUuVI 4Ju_us C.t- uT (j ijr 3j 

CjljJLai] U 4_j^_&VI 4J (j-o^ > < <iS jJLaJl ^1J V*mJ Ul 


(J-^aTu.uJ.I ^j^UsjJLI jJUIl (jjQ yA 4^UdU tillj £-aj *ci^ Cy* 

^j-oUtJJI 1 <>>jl c*l y »ijj i4j)U 4 \ 1 mSj t3j_U-LJI 4_cl_Lus 


4 VtU jjUail 3jL£.UaHl,l CjIjUJI < <m^J 1 jJLuaJlIj 

4 j > n) 4 jjL>JI CjljJLaJl (j-sajuj c-ufcjJI 4u>JU« 

t^ia-ul ^^s^-i-llxS CjIjLlII tilij jc^uj^JI Jlu_uS| ^ jr 2Juj . jcjjjjJI 

^jUjJ! Arsinopyrite o_j 1j_l_jj_LjjjV! j cjUU Ul 

CjI_jj_*_^I {_ye> Ij-uS t -«t < tl j (^jJIj Mispickel, JiLi^u-a LLp*l ^^cull 

( jr 2-M dlj^Jlj ,^y2 Lua^Jlj mi mIIj ^ujLuaJiJIj l-<_A jJI ^j>.U« 

^c_j_jjj-JI jj-lLjj— lS 1 »j 1 ^_j_)j^JI cjUU. . 3jU ^L>J! I ju* l^Lu 
(jj- t -a Uiajl dlUj q^III ‘(jU*JLj) ^ 4Mill (c-tSj) 

a ♦j .Ltl Jl>-ju9j ^3<^>l 4 j( 3 L-xSj) Cu-UjjjjV! 

tC-JL^SJIj JS U dl j 4 ( _^>UajJI CjUU 4jjJUII 4 jjj_us 

. 4_Uu_uj c_.ct.u-u 


Bismuth 

4_cUusj ^,1 Mijfltl J3<^» Ju Cjj-cjuJ^ 1 Jl>u 4-oUII CjUUuaJI 

aj .UH c_j 1 -X• tl j_uJ2_>u ^-LtSj 4 J 4_j_lUII cjVUJLI 

j- 4 <s~* <J lij tjL^uajVI 4 <m ULUcu jJj-saJ (J-oUdjJIj 

^ ^ , ,.t J^_5e_4J jl 4 4uLiic ^j^UuJI *1X1 l_^_Lo j_uSJ 1 
^j-ua^lS /14 j ju juusj* '/ 18 j Cj*/ 68 3^3tj ^Uo Woods Metal 
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fcoj^aoJI CjIgjjJIg qLuuuUI 


cJLjI i > ii tl cijJj ♦ 4j^i_a 60 Jl_Lc j q ' j j t Lujs-aj 

4_uj^ 5LII fuses (jL«! cjljL^-ajL£^ ^JLuaj ' jl $ <VI 

4_jj jJI J_}1_LSJI yaj tL^kL^ilj ^ plugs (jL«f cjIsIjl.^ 

. 4jjj_lJI 4J3LL2 JI CjLcj^ mioj jljljJI CjIjl*_«j 
( jjLj*_o mi (jr i_c. jl 3_LL£ L-^JL>. L«J 4♦j iUU Jl>.jj j 

(jLjjUtXI J .(3 C-2 J_j) O-jl—L lJJ- d^-J-11 ^^-LU.11 J_UJ^_l£' 

1 Utl ^ jl>.jj V ^Lc J< *mj .Bimet Ochre Cjj-cJ-JI 

J-Q-L& jtljjf ^U. ^Lul£ LjjL-^llsI 4 -lIc. J • /> ~y\ l_4-jjj 2 j si n! 7>*\ \ 

Jlxjjj 4 <>><?!Ij L_ufc jJlj LuajJlj CjLoL>. JlLc Vl CjUUJI 

cjIjlujj^£j '" *»• «~tl^ v cjUUJ d .1«^^ LJLc cj 

.4jJlc.I_ 2JI cjtjiall 

Beryllium «•** j-» 

j5 i—si mi VI Sj-ojJI Loj Oj—cj-JI l-£jju l_La j-u5LJI 

1 CjLl5^-0 £jjA l-L3-lc. J I 

t—jj) mi a OJ-^ <^->15 (^j-^jL-^lj^l) 4 1 in 4_Lc 4 _i£.jj Luajl liJl r^4 iLqjj£ 

f cjISLlLh-u £jja l-^jJ. 1 Beryl <J_jj_jJI ^' 

3j-j u& <L».j.i t(j<^jjVI 4_jjJ ^yS J <<o <?tl c-jjLSj ^jJj-^IIj . ^_uJ»VIj 

t^^u-cjJVl £)-£■ t^j)j«« ff.U.1 M-iis J2!b jl i^jjjJI 4_^_>. ^j_c 

3j_aJl_j jlUx-j tiJJj Jutj ^3 2,70 ^^-lLqjJVIj I 85 , ^^_JLj-jJI (4_slii^) 

lLLjLj-cuJI c-^xl5Lj ^3 (j-cj tJ^QJIj Sjl^tU 4_jJl_C 4 ^sjLL«j 4_j^Luailj 
4 -Sk_l-i-<-u jLi-qjj i4 _jjI_42_j_« CjL^wjJlj CjL^uaJI <j_ oj2_j 4_lLi ^^Ti_>o ^IlII 

tjj-ioJLl L^-LIjI ^Juu-L^jj^j L^Hj^Lt^a c-<jLstJ-^llLc ^j-uLstlll j-o ^^oIjj-lII 
t /1.11 ^1 ->-j t > 11.’tC jlj^. - • jj 1^"tlj Ar \ :,^\\ 1 ^* ,ym * ^ 

^^_jJLjj_lJ! ^^LaVj 14->-Lu-uJI 4_*_ti/VI c__t_uLj I 4£.l_Lua Ji.Ju J CuJj_t5LII 

CjI j_tia-5eJLtjjJ,I >(j ‘ \ ‘s> HJ £_uL-^II Cjl_cl_Lua ^_yS 4 _^j>. JljI 

^jJI (18 I 2 2 jJ 2 J_j) Jjj-jJI (jjL*_« j_a t ^j_jJL^_tiJ jjLua-o 
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qLujuUI 6wo^ 3 6^u^aaJI CilgjjJI 


4_Ltfu_>JI (JlA-jLjLc_?e_uJI LiL£ Jl>.^ .jiill (j_A Z.5^4^. 

♦ CxJJ l^->J I ^j_A Cj!^ 5C^ (jLo^Vl ^y2JLl Cj Lt-UJ>J I 

Tellurium feU j^LmIV 

£-a ^bjjl ntl lLIjLu^ i 4^1 i < <illj 4-u L u^ - t^J' 4-C.l m^U (jjL*_A (j-° 

4_J_C.l_LJ-^ Cj La I Jl JzSl<-u i ^ LjJJ-Lu-U (jl fU . J Milt L^JUTc^Ij jITl^J ^k^JUUA jJVI 

*}LLaJlj jjjIjJ! CjLaLa-c^ CjVLje_a 4_a1_Aj 
j , 4-C.jJ T la 4-uioj 4 -uL l ^- ^ Cj^fi_3E_A j-jj) JaLLaJLlj 

. A «>> Atlj L-<_A jlil^ J_4 -oLulII £-A I Jl5cILc 4jt_uiaJl ^LjjjJLuJ! J ->-jj 

(j-« (jj^UL) J-&J i(2 Jj <(<_3li))) Cxjlj—(jJLJLA J_A c—ufcjlil JUjjJLu 

l) U * Lu-ioJ ^_lC daJLuDJ 4 jwjJ Ct>J t4_UjJtX! JJUJLl 

(J-j-L^-jJLj 4 j <7 n aLijI 4-jjS j JlI c «< f*Ljjj-LuJ' ^JLc 

. Ljj-aj ^jj/Lstlll <j_A 4 jLa JSJ 67 3 4 n ii n ^ ^ 


Magnesium (ft 

(j_4 £_a 4-TlS<L-l-i-<.ll£ ^_aj i Ljj j CiljJLai! ^.u-olcULI j - l 1 jlj 

dJJjL^j tjcjjlj) <<-•">flj Cjlj^LLaJI 4-C.l- L ua CjI^ CjI^JL^ 

^^-u-u-Lc. LaJLIj. 4_^>J I 3 jJLl I ‘ ^ tv<~ 1 VI ^4^jV 

ciJ}Lj_ulj ^ JiitlLcuJ \-<& t^Jj) i^rtlj 4_uj)jIiSJ^Ij 4_u^_>JI CjLcLu-^JI 

cjLq L ^ - uo ^j-a 1^j4 c. tiiljLiJI {j-a ^j)j i nir.m 

4ZL>»L>. ^ylc. ^JL*JI J < M<3>U 3juJuUI 4 ILJjLo] \j < t 4_jSLL_u^UI 

> >i <r,LH CjLj(^JlII (j Jl*_c f^yz ^^.Lualc.\X I £jja 

j-Aj ^jLLaj ^ylc. CujLqjJjJlII ^L>. V" < tij U£". (3 I tiJ La) 

^La J j > ,I<T tiJLLAj ir LU CjLjjjj£j ^j)j i mUSLII CjLj^jj^ (j_A Ijgif, 

^>A LoLla^ c-x^^ ^jJ^VLijlSJI 6^ o' 

' CjVLa-»Tl<-oI -^-u-olc U. 1 jjLua_A Jl>.| 4j^ I ^jJlaXj 

4_cl_Lus j mi^I ^—jLllJ JjLLa^j 4x.l_Lua^ 




JSjjJ \3 ^ 11 cjLcLLhJIj doLLaJ.1 4-c.1 t is) ^Jsj (_^dL>JI Cu_La-H>^M 

/ a ♦ j j U 11 Cujlj-ujJLl Jl>-jj j «^jai~tlj JjLualJ 3_}La^J i j^l.u] ' 

LaL3 . 4 jjL>»j 4j a &l jli (>I]UJI Lll£ J-Aj 1 IJJ' ft A J I K i <( La T (-a Lai 
(j-U-Uj-f-g] I J^SZ-L^ SjCuJ-La JjjjX. t^£> 3_}l_C Jl>-J jJLuJLl ^_LC t_lLt-uLajJl 1 
4j^m jLdl (J-C-Laj {j-a j_Aj • 4jJlcLSJI 4jjL<JI 4j_til_Lll 


* j . .XI ^j_a 4_jJl_c 4_t-<-u-j ^^yJLc. ^j_3_>JsI ^Tt-bj,<-uiI £_a CjLjj_j^JLJ 4JLaL>JI 

CujLcjJjjJI J^L>.J cjL i U- t J 4-?&-uj 3-^Lc. (jjST U a j ji fil l Lai «^j)j < m< r.m 
jl ^L^J-JI jj-^-t*-a-Jsl ^j_a ^oLLI! J_jJL>«J»I 4 U Mil jj jl 

h <r.m jj i ti^l 4 jjL>J1j MagmaLa^Ul 

. 4jI j CujLajjjjJI ^ CjVUJI QJ* jj£ 


Mercury 

i4jjL*J! 3jlj*^Jt CjLvjJ ^^ ^LjLjj Jl>-jj ^jJI JhjvjJI jJLaJl j-A J^jJjJI 
j ^ ^j_a c—<-AjJI ^ajw 4jLal jLSfcTu-ul ^j_a Vj JlSJj 

La- tL a (jljjSLj (jJjtUI ^/U- L a T JI ^jjJJLaJI Jufc ^L>JI jl j-tuSJLl 

v » < ^ < a 4__i^L n. lj^3 I JlA ^JtUI . JfjSjJL La-A_sL>ul J_Lc. 

4Jta£ 4 j_lA (jr Li 4-t^a.jJlj c-HfcjJI 4_^L>. L£jLj ^->-^"11 « a jLs&j 4j_lA ^ jr ic J^jJjJ! 
(J Jl_lIL<_u_j <?Jl_A> 4-a-t-Ll.l 4_3 _jj_L> (jl ^j_a /a^.j-1! ^lc.j . Lu^_aj 4_uL> 4_pe_La_<_u] 
JJLLII ^Jiir " 1 11 j j . 1 g*>J a ^I I 4 ] oJlj La L^jI Jl-u1j < mII 4_aj^Laj LjLp -1 
CjI jJLaj_aj-UJI (^-ljjJL^ L_Aj-lCJ tl CjLlLLi-^JI cillj ujLtJ 

^j_a VjiJ J-L^julU 3^1 a^ (J-a.tTn.uJ Jr 1 < .^11 4 Cj I^TLa^j LJI j 

^-*3 Cjl_al jLj 3 t_H_ 4 _uVI (j_a CjmiT. ^jjJJI CjIj^JLj tdsLj^LiJI ^Taju aLl! 
J-xILi-uJ La^ 14_u^_><JI CjLcLu-^jJI Ll<-oVI 4 >Lnj 4jJji_u-^JI CjIcLL^I 

!il 4 L^3jLaJ>J 3 < nil (jLt-tS a^LLs ^_aJ>*V! ^jjjJI Jlu^I 

aLa jji^Jlj ajL>ol Jlsu LaLx-u Jj < n^Vl IjlA 

j_aJ>-1 t _ 3 _uj Jlujjh^ 4 jIjLLu-uJ I (j Jm_a ^j_a ^J_ljJJI /ai^JLa j 

4jj>-jj-4^o.aJI (jJitJ.! I JJt Jl>.jj j ‘3-LaJI (j_a /86 ^jUjtJ 

. 4jjLlII JJ ^ ^ tl j II y \ I C^uTJI j 4j^_jj>J1 j1^cj>. VI (JlLa J A h 4. ^ 

CjIj-IL^ J^Ljx 4 _L>*L<_4 j 4_j_jLa ^JjJL^-a ^j-a t_ < < njJ JlS jLI m t ntl (jl uV 33»j j 


QtwuUI 6 w0^3 \jS 6^u^AoJI CilgjjJI 


J& JlJ%.J_J ^ J 1 4 IjljtJLa £)l_3 cilli C-tjLfcJ . lLsLalIII 

. 5j_jju-^ Cj JSLiTu ^Jlc. I 

Uranium, Radium & Plutonium j9£«Bl£j£iJf$ je£ditjJf$ j£jf 

JuOJ 5Lu_uVl t—31 MH^I Juu ^JLslJI ^LoTlAL 
ja%ij Jlju 4j ^LaTukVI j|j fU 1898^Lc jJLl^LJI jI duLLuljj_Jl ^L_L ^j_a 

jlju 1945 ^Lc q .iU , .if,! 6 ^ Lo-uijj-ufc ^ 4jj jJl aJLu^JI 

La ^aJL*JI <-djj| Cjy>- <—(JJLaJ! Ju>. ^Lo T laVI jJL j «^Ll 4j^LtJ ciJJ5 
cllJj <jl£j i4jjj O-aLs jJ BLpJl aLi^J (Jbt^ j_uG ^ j >*tl I Jl^J 
i4_ajL3JI 3jLu3l>JIj 4-jjJloU jLfcjjl J-aVI 4_t^L»j j ojLuaj ^LoTlA^U L^>.j 

.WU! j±S U 2bjjJ! 4111*1! cJU.»luil La 151 

^j-a L$j La I j_A ^_uljj_jJ! (jjbua Cjl^_i_a-a dul^ l I JlSLaj 

^j-a LlL 450 ^j_a 100) <—51 Jufcl ^j_a ^^5 Jj-t-m U, ^J.i!j 

^^jjjjl^jJLl !j <G_j_o_AI ^jj^IjJI uillj J_3_3 dt3jl! £_aj t(^j_uI j^_jJI Jll«-u^I 
3j_a JjV 4 jjJl! 1 £jl U mm! Cjljigf, c^LSu^l Juu 4_j_a^kVl 

.1939 f L^<> 

4 <Ll51^ d Lu ^j j 3_ijjLSfc_a c 11 h tJjGUJI aLUj ^_u!jj_lJ 1 ^g T oeJ LaJu£.j 
LT ^ dal L tl ( j_4 4 —CjLlo^ ^j_ulj^_iil ^j_a J^llaJjj ^-gTn-u-a Loj I Jl_u 

j_uo 4jjjJl teLkl! ^LLl ^jSLojj . L^_d ^SLellil £>£Lojj 3j^*- 3" a j-t£ 3 jj_u* 
(J_cLa_a 0 .3-dl C.<- l 3 !^l>J 1 (j-a 4_uljia-<-ui <_j^_l>- ^^jj!jj_lI 1 j-Lb 

. LaLw 4_»_tiu jj ^j_a 4 jL5jJJ 4_jL_u^_>J 1 ^j_a 45L_a_<_u d 3 .L < i_LLt_a 

235 J 234 1 4 3 1 ~ V a 4 _jj 5 (jljjl 4 j^Lj ^ 3 _ul JjT d] (j-aj 

L *tl Jl>.jj j .4-ii^tjIaJl 4>^J • 238j 

4_jLj 1 g^l<^4 L. 140 4 _u_u_Lj L*_a 4 _xj_lLJ1 ^ 238 j 235 

^LLaj j Atl ^ 4 jj jJl d 1. /311 £jj "<,4 cJLojlL-o! tJT It]l 

235 ^j_lj!jj_jJI jL tfaTt-j' ^j_a ^jjjjjJLJI ^j^S kT uj 1940, ^Lc ^,la»a 
^ • t ^L_3 ^a_J (j"OJ 4dLa 4 jjJlI 1 3J-3J1 jLjjL L»j^_L<a_a 

. 1942 ^Lc 4J j_ui^>«j Jjl ^jl£j 4 ♦j iUll IJuk 
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6«-ijAAjoJI CilgjjJIg qLuuUI 


. \ ^ ♦ t IJ jL(JL-UiIuil (jJlJLa {jr £i (j| L<J-3 

^I ^^ ^J J S J A^-i-i!j>j-iJ! ^^L-al (j_a 4jjIbtJ Li, I Ju>- 

f UliLl>UI ^lj_LLl (jL^-Vl i_JLc.f ^ 

. -u_>="j^b ^IjLc. (_y 1^. llU j£ tjjixjj Jj i j»L_pjVlj 

(»ljni^-itl 4-uLU tlil^ULill i_£j^o) CjjbjjjKJ! (jJjiA jjIju jJL*ll (jJjtl.1 liili 

JJ) 'a- i^> J li i mi" i!l (jJULja JL>.jJ J . 4 "m 4 At fit! j_uljj_ll! j^>*T !j Juusjz 

jjjL^aill CjLoLs. (jAj-i (j-3J Cj-uIj^>J!j CuIjI g-a-jjll 

. 4-uJj<AI (JJLsJw! (jjs j»j_uljj-J! >_ 1 11j^J Cm~>- i 4 i/iallj (J^dLlcsjJI jl (jj/Ljtillj 

(j!dills ^j_lj!jj_aJ! Jl_i_(-u 1_^1 jjLiLjs ^yja j-JJ^ JuiLuilill ' <-*-! t Jljj 
jl (_j_ij_»_il!! j n i.-~>VI CjjUjjjVlj j CjjLi-Ujjill jJL»js JlLo 4ljc~>»JI 
JlSJj .£-11 . ..j-«_>ill (iSjJ^ (Jjjj ** .'I "~0 dij|j_j£Lllj i(_jjjj-j£JI 
LLi (tulal (jjjLaJjl cliLaLi-j diLoLJJI i>j-& (ju 4JLuj ajs^Lc- Cmj" 

.4_uI£j-iJ! ‘ "»'jj^ 11 jjjs Cujj£[j tj-uljj 

Titanium 

4_t_a_&Vl Cj! j L^lj ! 4_Jj t4_al_^JI ^L^Jl ^ i <c. ^j_a I ^^jjLluJI ^_ujlj 

^j-LJ LL uI dljLu-u Jl>«j 4^Lu_uil JLje-a (jy-2-S . 4-JjLa-j^il CjLc. 1 r t,otl 

C—J-uo 4-C. Lu^ La Lb ^31 ^-uLLOJ! Jl_uj£LI (jLb cdjj^ . ^^_u llLjj 

4x.l_Lu^ j_u^ ^j_u Ji_LjJji,lj ^^.u LLl lII Jluj^ 45Ll.l<-u Lai . 

^jl Jl^o 4-j^La- L ^JI CjIcLu-^JI Jlj5e_a 4 jlILJI 

^LseJUIj U> tl CjLcL-L/^> J^.jG ^3 _jjLLO]I ^^Lal 

^j_a 3 j-l-£ CjIjjJL j\ <>>^j ^^-al CjLcLu-^JI 4-C.Lu^aJIj 

i^:jj-L»JI jf JjjVl q^LILi jLi^jj .4 jj>L^s ^ jjii jjlj .(jj/UI (jj^j 

.jjjill «L«JJlC. (jjSi jl 

JlJ>.j3j / *d ♦ i . II j-^LljlJI ^j_a Oj-Ml* I jLStlLa ^^jjLLllH ^Tt^J J 

I j 4Jj_5tILUj 4 jjLlII jjJr ^ lo♦ a ^^-uLt- u JI CjLaL>. 

CujLlIVI CjLalit^ lLLIj j_aj J^Lilu-u^U V I Jl>. S^jju-o CjLuiSL 

t4_jjLcLUI 4 jjLl!I jj-st t^U ma Jj>- 4jjLuaIL9VI 4 aj3II tlili 
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qLwuIII 6wo^3 \jS 6^uAAjcJI CjIgjiJI 


. (* 7^1 J-tTu -11 ^JL«J 1^2£ LjLo- 1 J *4llLu^i3^ J^jL>Jl (JlL« 
jl ^ A, ,,tlj (2 I ^3 ^) CujLUVJj 2 I ^-uLuTJI Jl_u_u^I jl ^JjIjjjJI 

CjLwjJ (j7 ^ SjLc. (jLjjuua 1 a ^^jjLLOil CjLaLx. ( ^j_a OjLUVIj 

(jl_3 ^Lc mi i j . L^UI (j-c 4 jjLlII jjir <^tl J_^j>o *Lul 4_JI_*J1 3jlj^>Jl 
c^LUVI aLu^ JSt 3 jLl J>Ul^>U ^>JL^J! Jjbj^l 

4 tJjUtl I uX-p-J CujLU^I Jp> JJ . ^JL*J1 ( j-« 3-ijJLSfc.a J^ULla jL>.JJJ 

C^tLu^m (j-° CjLl^Lj Jp» 4J5LIj t^UJI (j_a 4 aV <<M1 ^1 < «*wVl 
4 jJlcLSJI 4jjLl 1I jj^^tl ( j-o £-JIjjV 4_uvL^m (jujL>Jl diLaL>*) C^jIjLi_i^J!j 

L^jIjj)^ <<o a Ji_a_>o aLul (jjLtil £ JlA L^ia J 1/win <_pJlj ♦ . j^jL>J 1 Jla 

V CjLj- 4^ j-tfuil JLaj *— J Lp.(jiaju) al_ij_<_ttjl JLajJI w U*"j 

CjI iinij^) CuJ I j L>j_a j Oj^jj (j- 4 ^ Ui^ c_xjL?e_J CojLitVI (j-* L^j (_>*■< L> 

Zirconium 

ciJ-jl I Mill a ^ JlJ>»JJ jl 4 4_a L^J I 4^ Ln.uJ I LlC ^j_a LjJaji Jl>.1j 

.. Q ^^jIjm^ Ij j- i l^e-Lllj ^-tiajJVl (JlLc i^j3>* 1 oljJte £_a 

J£_dll ^j -* 3 cr^j) ^-‘- x3 Coperit L^d ci<jIj»uj5L11 4£Lu_<_u jllLajj 
L^al Jiir~ t »1 ^_uj ^ jy I(Jl 4 j>L^J' 3ju!uJ j t IJ <«Mlj ^sLa->-.}'LJ 2j-u^ 4 _«jLSxj 
4 *s j t at ^Jl3t ~i < <i~ ed]ji£ t4£.j_4jJl 4 _ojLUI t 3j_jJl 4 _jJL*J 1 j_la_Hl CjIj^I 

i v *< n 3 - l ^j.i < < \ i^t n 4x.i_u-o (jjjujo.) i 

^j Vi < m j j .dijjVlj ^jl c-ulj-tiuJl 

CjLcjJlU CjLcLLu^J ^jMJl 4_c.LI l^ LJ^j! 4jI j^JLail 

.^Jjlj_uaJlj »1 <>U?tl C-t^lj-OJ 

^ Jiir" i a j jl t4jjlj^>Jl Cjld-Lt-saJl 1 I 5j_u^ JlSI^ 
ajJj La c^jlj^-11 CjLSjjjJI 4^.1_Lu 3 jJLaJl Jj < m^I 

^-_uj La-4 t4j^-a 4 j>.jJ 2300 j_Lj JlS <^1 j 4 1 Jl>- 4_JL*J1 3j1jj>J1 CjLvjjJ 
^^_u• 4j^!i_a I 755 4_>.J_} Ju£. 4 j 1 j 1 j.$ i<~> L 4 ] 

1 J^LLllj j MI^U BJuJljUI l^ILajlJLaj 1 1 Jl>. -iJL4J aJJt 
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6bU^aaJI CilgjjJIg qLuuUI 


^ < j tl 4_cl_u-o ^Jj>. Jlj cijJjL^ .4 _lIL*JI <Lj£jjI£LlU 

4_Uj_^ 3j- L 4 r JLl f\ 3 * <■*» ' (_ r ^ Jg «~MiU 

J^Jlj tiUi c_JjL^e_5 iC-Sjj-kaJI Cr ^u_^l C^>o JL^Tcvl 3 jj9j tljux 4-JLc. 
Ij dj-fl-Li-aU CjLj^jJIj ^^LlaJl CjLcLu-o 

: Lgjfc £)L<j| (jljjULd ^a-UjJ| Aj 1 A Jl>J jj (^C, Ul 

6-^ ^ O^P**^ o-^ lP 3 er*-^ l£^L$ ( 2 f i& 

U<~i ^JLcj t4_jjl_Lll jj) V (^i tl c-<JLcl < jr -3 5j_j_i_^ (_ < mi ) ) Ju>.j_j_9 

(j- 4 5_iLc. (jjj£^_j^_J! jj^-LlTlj j .c .<—lj 1—i-t-u (j +1 a /flj CujI j 1 c^-ulj^>J! 
(J^La-II !jyA ^ -L tSJI JS|Jj 2J IjjULA (jjfijJjJI Llj . 4 _uI£j-jJI CjljJ^_uaJ.I 

ui ^i jstui j*i^a] 2ujUii 3jui ja *1 a^L^ai ^.Vi 

c-aTl^.j {j-C- 2u>ol_Lll jjLjJijJI c i i nljj j^jlu <GL^ t4J 4 jjL>JI jjJr 
JjLjjjJIj CajLUVIj CajIjLjjJLI JlLa *4 JLlS!l1I ^jjIaJ. 1 <j_a GjjlC. £-« tjjitXtfaJI 
JL*jJl iJT ^i j-£j-ll! jUc-lI! I J-UJ J^>*j Ju9 Ia- l c ^ - L^jI Jj . LAj_lCJ 

jLi ciUjJj .(IjjUI u^t dUb ^ L^ljP^V *b>uJI c*^) *b*uJI 
^Jljc ^ 1 ^ cm iJ 4 jLc ^ jy IlII 4-ulaLtiJI JLo^JI ciJJG 
^LuV jJuuzjQ j-uaj tvUI 

Monazite tiu 

JljJlScJJ 4£Lj_u_4J £j-A dlUwl Jl^J! J L ^ -tTu- u' JlJlC. jj-tTa.U SjJjII 3j)UI c-^Ij 
tojljljjll jjfc < till Ijl^J jju-a-G ^-Alj . (/70) i titlj (*/30) 

Jl_J_co^I £j-A <_■«_<■ u-LJ 3^Lc 4_LaJjL>iXI ^^J^-Lt-uJI CjLLljj^^ ^yC LaajL(-u1 L_*^J,I 

^-<-a-tJjJI jJu-aJLl CajIjLjjJLI ^-iTuu j . */18 j 4-Lu-tIa jIjT £yu 
«Lj£:1_u-o CjLcI JiitIL_4jl ^^LcVj .. Sj^lUl 4-uJajVl CjljJLaJI 

^Lvj 4 _c1_Lu 3J a A1 , tlj 4 _cLjJlJIj «—t i U tl SjljJlc. 

. d j \j 11 Cj Lc 1 ' 1 ^ Cj 1 \j i ^ i \ | 

4_^ul l jyz (j JlaII IIlaj . LfcLtA-d 4 _uLjjj CjjIjLjjJlIj 

JLajJ! jl ^_Ulj_tUI JL«j ( j y 1 jl>. 
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QtwuUI 6 uo^3 \jS 6^u^aaJI CilgjjJI 


4j9LLaJ1 CjLcL>- 4_L^-<-gj £)I 4 _s Lc 4_c. I ^J-*J 

(j-C JjL3£_jJ t- < M|->JI ^1 Jiir~ r nl ^jyic £)L_ujVl Jla JlSJLs . (_}jj9jJI) 

4_Lc. aJj VI ^-Ic. 4 jLj_>. lj y^ 3 JljJ uo jj_ua£. <JIj-La l IjLj j 

J-Ou.1J J^liil oj^l VI 2£UaU JJL^ f^JI Jl 

1950 j*Lc. 1880 ^Lc. (j-« 4 j 4 a>VI JjVI j-^J,l ^Jllx-5 ^4-5e-3JI 
dljL^JI olj_3_3JI c-ul^ (j-«j *JjVI 4 j1 3" mi aj JlL>.l 

4-L».ula 3j(^J jl 4_«Lit^ j-j^_cuJI <_alji ntnVI tciJ^ »VI CjVjl*_4 

26 4_tc.l_Lu^JI 3jj!lII ljr A ^_JI ciJ^ t »VI 

.^jl^ j-Lt^ l_U I 

£-<-uLlJI ^jjJLJI ^-£-1 m^II £*2L>Jll J^-3U ^ 4~ 1 

j-Lt^ l_3J 1 77 Ilc 

. l_ 3J I 230 j-LaltJ,l ^-^Tl>JL I jpll ««<VI 

p-4 Qpb 950 pi 1900 ^Lc ^-3-^aJI ^j-4 ^tjjt^ll jLiJI <mI j-^jI 

. 1970 ^Lc c-ctSLo 

t4j^l i nil pal^_c VI 4_4ju>. 4 jj jil 4jal_LaJI p^jp (jI Lclp jjH clLIjJ 
(j-' 3 L-Aj-J-C. t__<_jLj?e_j 4 _jj JlJI Cj^LcL 3JLI po» ck>^ C^j u <>> 4J pj 

pL*JI jl Jl-oI 3jL\ <<o II mi 4 Mill 4^LLaJl^ Ip _}jJu>. V jjLua_4 

^^_ulj^_jil jn (M^l <j_4 L-lLs 37350 (j_c ^^_uljj_jJI ^Ijjj 31 jl3Jj t^LLaJL 
dJJ5 ^ j^uiLuiVl v . < <ill J*1 * 1970 ^Lc LiL 20500 ^1 I960 ^Lc 
4_L5L-tTu-^ i t 3 c. 3jLjj-JI j’LljVI ^jLc. t^^^-ill ^i^-u^II 3l~. Lt - u (J^I-^VI 
iJT £ ^-t-u^Hll ^-qj 1973 (Jjl £j-m A*) j-jj^I CujJl>. (_^l 4^Hail 

,4j^lMill ^jlalj-c^LI 4jjjJI ds^LcLm ^Lijl 
i^gj —<-I t 2b>i^>UI ^jUJ.1 CjLoL^ CjLcj_c^e_ 4 4_mj Iju^o ^_^Jij 
4j4 < <n C.00J i^l^JI ^jj-3il 4jI Jlj JlLa 3 <jj$ 25_}!j JlS ^tlL« ^l_LJI j| j_« ^ilul 

^jJ^j t^JuJll J’LuVI ^pu^.1 £y a (jia 03^ 12 Ljj-u-4j jUJj tiJJj ^.Luil jlj_c 

jJL3 4-cj^- 5HI jLae^>. VIj 4_uLl4j 5LII j|j-Uj jl 4 < <illj . Ljj) < < <» ^jla 20 

g- T t-Lj ^jl 4-t-tae.tJI dsl^jlill ^j-cj .jVjJ U^t 4^ 1^,3 ( <<ill L^.Lljl 4-c - t^ 
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6bU^aaJI CjIgjjJIg qIuuLII 


q _a 4-j^-Tl-Lj La 4-g-ta <■ 43_g_jja La 4_gjj£LII jLtj>-Vl ^j_a /gJL*JI 

* CjI wLa-cult 


Mineral Fuels U4f *f»* - I 

UIUI^US 

jjL(-a_a ^j_a j. 1 g ^ 4-»_tTu-U ^-t-oLutilj ^j-C, ^j_a L-g-lSo 

Jlojj CjjLal Ji^ j 3jJI ^jjLa-a Jj, t-"w t a ) (jl Jj-Sj 4 4_ulj_lLJI <LaLLaJI 

jl jjJl^JL! L^jLj 41LLJI e^jju tL^jl j <LaLLaJI 4_aj_*_a t4^LLaJLj (jLaijV! 
4 Il3LL j| djjjJLa Vj (j^La (j_u_jJ jllLa JLLja 4 Jl^>JI j! ^<_ojJI 

U ts> \£ <LaLLaJI (j£Jj .<Uj i n\ (^jJLl Ijufcj 4cl!Li jl ljufc J-*-3 j j)| 

^_j 4^1 «<1 y^\J 4—l£Llj iSLJj, 1 4^JL a L yj & CjLu^ij 3^£La Lgjl 4^ gif. 
oL_uljjJL t ~ > t*ij 1^ 43 jUI (j_a 4_u_uL_u 1 4 _l<^L>. CjjL-o ^ To - Cjjj) t^i 1 

3_iLgJL! La 4 _lo-AV lj <j_a L^J jLus tjy IL>. 4 L$_j_>J jj jJjL_u ^£1 4_jjlj_lLJI 

<j_a JjVI l_3_usJJI 1 j aIf. a al L tl 4_a^_*_a 4 j| Ju j .jli^lj L^jIj 

3jd_3_a 4>Lg-<-4j| La- t a (cjjLSLj) < a^ < <<L ^ tl fjr\ ~*-‘ j '""C ^jL-oJI 

C-<—ljv 4-4 41 a, ) Q^_SJI j)_a (jy-iLJ! l_3_us_lJI rCJ 44^->JI ^a-4J4^JI 

LjIj ciJJj ^_a ^Gjl 4 _£LJj 41 <>nl 4^j^>JI (jyic ^_4 jjj>JI 3jJ_3_a (^Ta-uV) 
C-.<-<-uLuj (jl l_<_ 5 cj 4^_>JI ^-<-uj>JI 3jJuLa (jI j-yi -£-' li] 4 4_3jL i]lit_a 

^ ^a_j . 4 _j^>J! 3j_3JLj 4£j->JI 3jJl3II oJJt ^ g mj 44£.j_4aJ! j_Jj_a j_a 
tillj 4 _ lj> JI 3j_3JI ^Lj (^-LscjLa) ^aJL*JI ^JLa ji Mir. (j-aLJI Lu-aJI 

CjVL%_a ^ 4 _jj_L_LII CjLcjVI dJ !jjj . a. n! J_Lc jlLI ^-<-ar>> ^j_a Zli.Z) 
3JuJl>. 4jg i m" 4_pJI 3j^JI i _ r ic 13iUfj ^aL>. 44^LLaJI 

4"< a*III 1 3 jJl 3JLI jl 3al Lll ^ | 4^^_>JI 4JaLL C«jg 1114 ^ git II j^LoJI ^J1 c_jjJaI 
4^LL Jjl^ 4_j^_j_)lSLj_g 4JaLL tiJli^a ^Lc ^JSLCaj j . 4£j^>JI ( yc. 
^_j_gj?ej 4^Lki! 3^£La cLL-^jI jJaj ^ ^_<_uLlII q^_ 3JI gLw ^gj . 4 jj1^>. 

j-jLx-uj ^j .>s 11 j a j, „jLl > ♦ 1,1 j 4_uj_^LILa ' a «L>f 1 ^jlaJl 

£j_a 4 3 \ ~ V a g^ ^ lo n jL-sa l^»jg"v jcJI .. 4_ujJJ ^_tC 4_*_4luVl 

;3a 1L! 1 j 3alil VI ^tl j^>.jj| ^a V 4 jI C-t-i^tj /3al ^_^LL_a 
. 4 3\~(-^-g CjL-3-tSL c LgjJj 4 ^_l3j V 4^UaJlj ^JuLa V 3alil 4^]^ tilljJj 
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QtwuUI 6 w0^3 \j3 6uj ^ «flJI CilgjjJI 


4_3_Gj 4_^^Lc a a! t«> tlj 3_>Us1 £j| ~ ui n i) iyu Jl3Jj . 4jjJlI! 4^LLaJI 

. Cjj <,otl 4 _Cj_<_u jj^a X 4 . 1 KJ 1 - 4 j 9 LLaiI : 4 _uVI <U_}LtXI (j-a ^JllLujjj i 1 

4_jJLa_c £)l LLU <Lujl*J,I j!j_a U Ujj 

*Q^t **■ a ^Z L l+ j lS J-cL 3 j 3 jLlc 4 ^LLJI \4'ic. 

La J£j . (j-Ustu-KVI Cjljli cdJjL^j t 4 -lLc. La <_ylc w 3 i" q^j^SUI CjIjJiS 
^ jr jl_jJ CjLlj^jn. JSLju ^ylc 1 $ Ajto n 4_3 jj_L _}Lu diljjJI tiJLij jjfc lLULlA 
tjfA ^Lj V 4JL>JI &jjb (J7 ^ L^_lLc ^yill 4jsLLJU jj < Kl 

4 3 \~t -LXI CaljjJ! (j\^ U Lfej mi < a UjJj GjLXI AJuQjua (j-u^J Vj idjjJI 
cjIj jJI (jyj i _ r ^-jL>JI j£.L3n]| 1 ^(nL-ui 4 jj Lu.^ 4jsLL Cy* 

.^yAjuIaJI jLlIIj ^ Jl >.jj U jJbj ^ LK 


leMlt 

4_LL3J1 tCJ Jlj ^JLl U>j3I CJ^Iu tJ>j) «,«iH <JKJI ciJJj j_A> 

t4_AJJlGJI ^LcjVl 4_uLuJI -ilji.1 £-A^>U £jL £>£- 3jLlC J_Aj tJU" mi^LI 

CjjJ. 1 J—*—3 j 3 j-3jj jLILaj cUIK ^pil £>£UVI ^y^j 

jj-A 1 g j a •>»J (j4 to tlj JLajJI <j_A Cj 1 3i to Coo 4_uL_Lll 3j)lil lLUj Cjij la^o 
CjLLlL lGjKIu j h£ ^j>JI CaljLc L^tjJU £jLLaI£L 1I JLClHj ^j_ajuJI 

^3 t(jr jU! LaIjC_^_a 4_uL_lII 3jIX! a j 33" 3jlj^j (U» «>> jJ jj aLLJLII 
La-a j,uSLtl 4 _xjLjJI 3jUI j_3^j L^TtSLil cjI^-uGj 3jIj^>JIj <to» <^tl 

4-Lt.u-tJ 4 -lLc. 3jLa ^jLJ! j ^j_A L^j 

(^jJI <U • <>> tl CjVjljla CjLLuJI CjLL-o 

ijr ^ i_^^LlivVI ^3 JLajJ! ^j-a 4 4jtor,f C<- > o 4 -j^Jla 4"i <>1^ 

ijr Jl Jj dli ^JI^I-La 4-ludjVI CjI£^j>JI CjIj-uG 

i^jLcJI ^t_3_LI . .. La^-lCJ 4_uLua_i^JIj dj«jjLtl CjLaj-^JI e_S^LlivVlj 
1 ^ ~ I Ml 3 «<Q 1 ^y_jJI / >. ♦ 11 3 jUI ^j-A <—<J L_oL_uI ^A_5 C_aJL£ 

(j- 4 L_uL-u I Qjfijil */99 ^1 */95 ^j-A 3 jll>J 1 
Q^j^SLt! 4_u_uj cj^lj UK <L I ^_y^jJ lj j t(^rL5e_tKVIj 
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6i.Lia» »n ,ll uljjjJlj qLuuIII 


(jl LaJ pjt-ill <j^5L]| ajL^j i4IL>.j.S p^s_3JI 4_u^o Ojl3jj! L*l^ 

4j^ Al-taJI djLs^Ll^-^LI j-2 j l 4-bj£L!l 4 _l L c- » -J Laa 4-iC. 1 ii ■--> 3 ' 4_jjlj_lL3 

4 j 1 h itLi pJtil! ( _ r 3 4 11 111 4 j 111 itLi pjtil! 4 jjj ( _ T S 

pa^Jt ^ 4 j m'l ^ cJ 

p->«,a.T1 ^ jryfcjijjuyi 4j 111*1 " JU 

^-11 4_i 4 ^p-" 1 \ n p_jj^_aILl1 i__iL uLqjlJ 4_u_u_u^J 1 tillj-JtU! ^jl_3 pl_£. ^J\ mi i^a 

: ( _ T jfc 3jUaJ! 4^,l^j| 

4 j 111 1 ( _ J -3 {_)s~i 3 itl -2.4 111 iljeJLa SjLjj (jj_ij_5Lll 4 j 1 hi (JT ^ SjLjJI -I 

LjJlujj ’/89 j^e_i (jrJj-Jj-SLlI Jj-oj LlscjjJG (jrevjijJijVI 

dLjj? (_ylll 3j-jl t-wM jljJ,! 4 J I n~l (j.-ii?i1l -3 .(J.-I 3 ill (JjLkjs jljj-l 

. uLaoVI L^iU^Lo 1 i-^i3i ^ 1 tit I j 3~i 11 clsLJLa^. 

(_y3 4 j 1 h i (J u~T\ 4j_jIjl>JI 4 oj3ll SjLjjJI -4 

t^-II u^~ p^eAll ^ 4jjJajJ! ^ ( j- ^i3il l -5 . /A , 5 (j^s Jjaf 

-7 . 4 3 I t-»t I ialXll sjLjJI -6 .p-5e-flj| £4jj| Jja.1 Cij 1 nIjJLiVI 4 j3jjj 
-8 . Igia (jrlJ 4 j3jji O- 0 J-444JI JLa till 3 1^1 {jjuls^a 

jjjJJI ^ji£L ^ SjLjJI -9 .SjjJLUI (JJLsJkl u^s jjLijjJI 4->.j.i ^ (j^-i3ill 
3 J 111 ^j-1,1 jl^i! £-a 4j>.j 4 (_y3 (j^3 ill -10 . i/itl (j-ul5L*-il 4 j>.jJj 

j-lulIII 4j»-jJ (jjjLmJ ' ^ t^anj jl I (3*J "p- p jir" 1 n~ tlsV JjlII tilt) (J£ i«L>.jJl^I,Ij 

-^IjjVl 4ja-j"iitl .pljitliji'i?! 4 -*jL5i I 4 I 0 (_yJjVl 4 jujV|j .4jjjJI ^ 

14 JjJjcj 4_Lui,l 

p i-iTI i_ijj !jja L^LsULiU |_j^L>waJJ 4 ■ ,jj ^~TI 4 un'itl 

•/. ^>1^1 


Cxaj 59-47 

i^l 1 iiLalLa CjjLlsJ 68-59 

LiJLaLaa ojLl»J 75-68 

43l~-^.t I ^Ls-jJlj (jusjj-u 91-75 

c^LJjiil 95-91 

100-95 


p->«,fl,T1 i_uj fjS 4 * >11*1 14 Jjjl>. 
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QtwuUI 6 uo^3 \jS 6^u^aaJI CilgjjJI 


£jja ‘ 3jLlc ^jjfcTL«.uj U£ ^L>JI t k A < tl ^ | dxjjJI ^jl 

q LL lII jLc q-a 4jJ u_i_c t4 _u^j^Sj jJuVI jlji.1 ^-<-ul 1 ^jlf. J)lt«n yiil _il jJ,! 
q-a ‘-liljli J—Jj Ij (jj-Jj^LJI (j-A 3jcv1j Aji i _ r ii2. (^jlbfcj ^jdl l_A_uL>JI 
(^jIL>o yJlj 4 il f^ill CjLj(4 Jlj tiJ) (j^jjJjVl 
^ I g. «U A i tl j| .CjIjJlII dJLlj d A^ 1 i>wi j|ji£.| yLc. 

ai^LJIj 4 jjL*JI 4jL£j_« 4J Lg-La t C jLjJlJVI ^j_c Aj_u£ CjLcj_4_3k_a 
Lol ^ jj| J A ♦ l' <_<- o e- < JI Jsa_ti>JI Ijufcj .cillji^ 4il t^llj 

<_yJI ^-^1 i^i Uj j^iLrJI (jr ^ 4JSLIj t4^LU jJu^a jf 

£—UD J-A JQ-J (JJjJLlJI ^J-l^l ^3 ci-fa^-Jlj . AJIjLAII £jjA jjgJl I4 ] CjLi£.JJ 

4_l>.jJ^jjjJI CjIjlaLAU 4-lJLc tCjLjiaJJI 4jLiiJ CjJJljuj (Jj tJjL>JI 

J-t-ssVlj La-AJjv 1 itU> Aa ^-CojI ^J| C_j taj-laJj 1 tiJJj Jlj^l ^ylc. CjJlcLjj 
^^JjVI 4_jj_teaJjJ £)lj t^j_uajLll j «^*tl 

.^uiiJi^a^iJi 

J-^VLj J*l At! \1 A A ^ VI L4L4 -S JljJj 4j^j 4j^Lj c_jLu_u I ^iioa 

: Cr^ ‘ JiLH^ l£ j) ^*1 1 

i^jIajVI cjL u j-<-oj (jVI Aji^vjJlI .>>♦!! AjLII 4JLjL^JI diLt^LlI 

4_tj|j_ LJv t4_jj) <>i ♦ II AjLil dJJj LjLAj £tl».jjJljVIj 0_^J^I cillji^ 

LgjfejJ i^a (jl ^ jr l*J J_^LJI ^»tl JJt 3j^jj .4_uLu jl 

- 2 jj ,>,♦!! 3_iUsl j_a 

(_yic. <U3rtl 3j-u^ LcIjjI I (^j_u_u^j) ^JL*JI c 3 mm^I -2 

^J^UI CjL u-t-u-^a j! ^y-4-t-tiJ ^JlII Q 3 J-II CjL u-t-u-^a L>* 

JiLju A^Lc ^1J-U tiUjj t (4 < «iA CjIjLlUI I 

4_3_j_3_>iJI c_<jL?eJ O^UI * J 1 ti<Qjl 4 1^ f 11 oj 3» <3 4_jj^jj£j jJa! CjLt£j-o 

J-i-aVI Jl^j jjualc. (_yl^- cj ^aLc. mi i t U A <tl ^jLj 4ijl2JI 

t I i>*tl L^LtfollI 4j/^Uw -3 

ciJ) 4 _lj£^j ^jJI Jjy> 1 tntjSLH J-A 4 t u^dL>JI dJJj juV 1^1 c (j! JlAHaj jl 
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6bU^aaJI CjIgjjJIg qLuuUI 


dxjijj t4_uloj jl CxjI^ 4_ul<>>♦!! 3 jLU (jjJb ju >-jj ^JJIj ( jul 45 ju 26 

.^L>J| «A #tl ^2, 

jotiil (jyic 4ojdaj CcJuiaj Jla£ tilli 

J AU H (_ ,j , djILil a U , ,.lj < djj «>.♦ tl 3 jLII c<-t_AJ>ij juill {JT ^ 

Ml (jy£ £)l jLlk.1 ^ylcj . La-&J_1£.J 

liJLufc jj Ll JJ) /-^"itl I A t-s~J ^>-4 Vl_3 tC-t-Lt-U^HJ I Jl_Lc 4_jlJ-O ^ \J tl~,C CjLi^-a 

4Jj)j Mill L$_C <UL». 4 _lL-o <UL>- jj- 4 S-iUI tillj (J^j 4_j£Lul£Ld,l qjs Lcjj 
4 i A U II (j-d L>.jL>. Ja-a-j L« j! 4jj <>>♦!! 3jLU aU3<U£~ 

(j_Aj t4 jj 1^-aTh-uI ^j-C. 4_>uL> JljJu lu -«>s Cj LjJla-C ^J^Lv. ^-doJIj 
Laj 4jj) ttl SjLU jda-Cajj .jJlaj V da jJLloJ cm miU (jjj-ll ^ 

4_jJLajJI jjotu-aJl^ 4 _j_aL<_u_ 4 j^itu-a ^j_a L^j da_jotJ La ■ Ls A < ^j_A 

4jj) />ir. LaJ 1 gj*4 S^ldlj t^jVI Sj-sc^JLj 1 ^ j a i nj 4 ji of, . ^IIla 

£>£jj er^! >* Lr* L°li 

!^_o«.I ^y-A-t-u La ^yJj ^L<-u-A j>_lC.j i4_uLdl 3^_?e_$JI ^<u ♦ ♦ ^-aTu-u-a 

^j_A 1 ^ (a j i^jJ! JjUJI 4^-5eld,l CjLlj^_>JI Jl>«j C<- q . «(Jj^ILdI 3jLu-a_AJ)) 

^ JL^» V J^.1^JU ^ii3 o! ^ 

jus 14 (jj_>j_£Ll! 4 U < nl j-j cjL<-uLj_3JI *\ ^j! jJj j! 4_u_u q^jJLU 

« Luj_3j 4_u_u 14600 j 11800 ^_i La jLa£.V 1 < ^1 CjjLil 

^ miT. jj-aLiII (jj-SJI 4 jl>.1j^ <U A ?U ^j-Lfiajdl J_uaVl 4jjdaj La I 
( j_a CjLjJljV! ^^a-JL-id ^ i a»U 4_jI 

4_*_j_daJI SjukLl lLILlA Ct < <<jt 4 jI ^j_A ^CjJLj t djj ,>,r j_lC CjLjjSLa 

4-la-Ic CjLjal^IIc.I edLafe Lr^J 4 J^LaIlJI till j J!la CjjJlx tSjJ-^ 

^ dujJI L4IA 1 VLa ^>-1 <— <Jb JlU tiJIi L^j4>L>.j L 4] 

1 g j 4 c pj| t 3daLLll 4_j 1 C^jLlII ^j-A 4 _jI Jj . l_£j>oljj ^jr\j jl 

jI 3jLa- ^-jjLu ^_a jl 4 jjLlII jjj?e_uaJI ^j_a jIj-a-i Lijj^j-a_A C-ujJI jl da_Hll 

dsLljJaJI tiJLub 4-uj-t-ujJ 1 jjj^_ua_l! La-jL^ iSj^ ^ 4_uI£j_j J_aI ^-uj 

. ^Lc«al doLtl-i 1 ^jir, ^yldl ^JLlcaJI 

I 4_jj_Ia_Lll <>JlA J-Jojij La- 4 (jLs Cj Ltia I^TlC. VI dij La£.j L>^dj 

Lr^ */10 -7 (j_A 4_o»j ^jlc 4jiL*Jl 4_uUI ^Lp^Vl 
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QtwuUI 6 wo^3 \jS 6^u^aaJI CilgjjJI 


i>L>o^fl <_dl5 Liiij 1 _La o- 4 i4_Lo / 15 -II o- 4 ^UJI CujjJI *^^5 cj o^* 

jil J^All tiJIi I (j_« . <JIJ_<_4J JU_LJ il 'QQ ^_LC ^A jUllmJ 

O' jJ3jIlU 0- 4 (jl5J 4jjJa_(JI 4 >JlA C.<JX-t^> jJ 4_j 1 (jr i^. 5 4 I > M l (jr ^ 

4_j_udjVI 3j_5LJI £-jj_< 3 j| Q < m t a J5LC jj mm < a CujjJI Jijjvj Oj^ 
<_<JLiJI 4_Lal miU jjir <<ofl CjJu>.j Q-t>. (jVI CoL>. j_A La ^j-uSLc. 

.^Vl 

£_a Juv jj O' Lai 4 _j_lLjLlII lUjLl^j^TJI 4_j^_<_uIlJI oJJt Q'Ls~ 

JiitlL-ul ^1 ^LbtJ 3_iLc jUJIj . LfcJuxj Jl^jj O' j' *4 jJjjILJ1 CjLjl^jscjJI 
j-LLjJ O- 4 Ij-j-j-5" i_Lj_<_4j_)T 4_^LblO dljJj t4 jwIj-^Th-u^ 4_tcl < <JjL<_ uj 4 jI 

Ju9 4 jj£j 0? 0 »j «Utl jUJI Jj-tfsl O^- 4jfcjLUI 4jjiaJjl 1-41 . Jj^LlJI 

4-L<-gj I \ CLas*. l CjLuL5L1Lj 4_j_l*JI 31 *>- ,y> 11 jLfcJI 4>l_J_a ^0 I Jlj 

t^LUl ^j-djJu CjLoKJI dJj Cj j_a Jl-l£.j 4*LU 4jjlbej ^ jJI Qjt < n^VI 
Qa-j?c-<xl^V| 4_Us JlcLajjJJ . jL^jVI 4>L_a 4 -lL>u ^JlII u aUfl ^ iJ^Sl <±«-t>. 

3jlj^>Jlj <U» ,>»fl jjjG J_alJJLJ J 4 L^JJ_a Juu CjLolSJt dJj JJL>J SiJsaJ ^ylc. 
4- L ilH Jjjfcjj 1 I uLaLti-lH (jJz jlu L^JjJ 4 jjj T tSL J \j 

..j[± ^Ij Jjj^j 2LLJU 4jj-tGa-*JI cuL^lSLM 
OLail LjjLjjI L^_Lo 4CjIjjjj^j)jJjVI o-o0^ Q 

JjjGuJI IJuCLa j.^t\i O' L°l «QiTt-LiJIj oWjL>^J 

. LaLu 4_Lc \1 jl t 4_0 Lul j jl 44 >jLT 
..5 3JljLO o-o pi <n j!j_c 4_«jl^j L^c ^Klj J_a> cU 5 juu 
3JljLUI ol (J J-OJ 0^ jl ££jIj9 ^<^1^0' ^ ^" tC w ' 

4JL>.I j LojJj 4<U 3*4 4^UjJLj j! jucVI j V jIjJlI cIIj o-o 
. L^Lui^j ' ,j ,/>• \\ 3jL»Jjj>J 4_4j^UIj 44-aL^JI cjLcLc^JI o- 4 JuJulII 
4_4jUulI! ^Lai ^Jl3j (_pil 4-uL u^-x5jjTl.lJ \ CjLcLu^JL jj jJI I JJt £jj Jl3Jj 

. I_3jw 

JjjBjH ^ jLiJIj ^_?e_3]|j Ol 4 _uj^L>.j 

$:LLJI CjI ^\aC. O^ 4j>o!_lJ! 4jj_ujjlII CjLj^jJ,! o^- 4 jL^ ^ 
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feojAaoJI CjIgjjJIg qUiuuUI 


j , '~' c IJlJ JuLlj t 1-Lu Jlul-JI ^Ul CujJl>. 

J^-L^LLa ^ <r. I ^ 1 ^jj-tTaJI ^ > a ^ y 1880 ^Lc. Ju-a 

.jdLdl 

4_a_uL>Jlj JlLa 4ij3~JI (jjLlU tillji^ <LjjJl*J,I dlj_a £)_aj 

^j_c. gJU-j jl to mi 4^LLd 4jj)jJJ! 4^LLaJI 51 JlLa 

-^c. ^H-a (jPil ^LaJuVl 4 ^LLdj JiLa 4 _L^!lII ^j_}L*JJ 4 jjjI jl U> \\ 

Jl- ljv jJI ^jjJI £jJJI J-A 235 ^j_ljIjj_jJIj t4 3 j 3 oJ I (jjLtll 4 jjjI ^LoJljI 
238 q& LcJJ t 2bjUJI jl to Ml iVl J-iLdJI 

3 al UN jJLuj 233 ^J_cLaJLl cjLj^j^jj *U 

. 8,110) 238 ^j_j_jI jj-j-tI (j-4 Ju>. Ij ^lj-^- 1 g j \ c, Jj <<ooJI ^ltI 

.^L>JI CujjJI 14 ^jljj 1_4J (lOX 

Ceramic Materials 

Kaoline (^Ul)^IIJ«Ut 

<4-jjL o _ l5LJI CjLcLLu-JI j-us\-Lc. ^j-c I Jlj>- LaLA Ij-ualc jALaJI ^-lIaj 
j_A dl ^j- 43 L^jjj /JO 4 _lo^_jJI eJutxcaJL^ 

CjLc. 1 < / «o 11 l__<_jL>. ^J| I JlA t4_cl jj! 4^1£Lj JjjjJI 4-d- L uo I Jl>- 4_aLA 3_}La 
cjL^JIj ‘ t—s\ U H 4_c. 1 m, o 3^T(5L) J-^-Cl^uj ^ .4_u^^5LI!j 4_l3j_>J! 

<j*JjL£LUj u J (<(LgTJl ^j_a 3j-J_t^ 4_>.j_} 4 j <to3tl CjLscIIill c_jL_u£V ^_u_alllj 

CjljJLill g-xjTJ ^j^LII ^jIujjjJI Jilc CjLcLu-id Luajl jjJ 
4_cl_Luo t jI (j^JjL5LIl J_>.Jlj j i4_j_j_laJI jlj-Uj CjLcLu-o 

CjLcI— L ua Lr^J Ct h * ( mV! t^o-uVl I Cxl<3_<_u^M 

jjLt-saJ,l q ji >1 • j <Q£ cil!5 3^J t(cii-Lu-oMJI) ^Ijiill 

j_L^ i/i'a-ll 4_cl_^il 

4^1 mm^I C.t-L>. iQ* ^JJ (^ «^tt J AUtl) ^L>j| ^—i—u 1 J 

4_j_Llx^JI 4—4-L5JJ l_» 2 _jj^>*j j^^ 4TU.4-CUJ Lai c^-lIlC. ^j_aLijl Q^SJI 

^Lc J< mi i crjJjlSJI oj&j j Jill LaLuloj Kaw-Ling (^_Ll-jl^) 

i4j^juil (J_al4_La_<_ul4 -lLu l^_>JI jj J^.jJ.1 jl <. ,.l At! ^JJ_>o ^j-a 
: L^-a-A? J-LoiTJI 4jiof. 
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qLujuUI 6wo^3 \jS 6^u^saJI CilgjjJI 


4_j_ 3^_>JI 3jLcLuaJl 3^-5 c_jV1j diljLiJI 4_La_<_ul j_j - I 

♦ C y^A\ 3^ *UI J Juu-u£\ 1 ^ 4 AIJ / A J «>* q ^.tl 

^j-sa-aLa*) Ju_a^l ^Ij ^ m ^£. 4jjL>JI 4 t nil oLdlt 4 l*w »1^J -2 

oLJLl dj—& ^_ljLjj - 3 a < ><1 4jj-uuH! '.>.♦!! ^dLsjvVIj (l£JLj^j^£LII 

ijr «_uljj_JI c_«jJlj L^jj (±<- l> - ( ^a 5JlC.1 t^Tij\ SjJtjV! j-udl JjL^_ 4 4_LajL$JI 

c j_4 IIjUIj cjjjSJLj <U \l •>.U (l 2 Jlj 2 ? ^ .3 f 2 jJ) 4_uU1 

(jlSLo ^ (jrdjlSJl cjL«L>. (jJuu j ->~jj V jusj tc^uljj^JL jpmi 

{JT £i c (j < njjJl JiLju C-<-l>. *U1 ^ U , ,,1 4_Lc L^LSj ^uj Ju 9 jl L^Jj^j 

^ 3 u 11 (jrUjlSLII ^u-ul Igjlc (J-JlaJI CjLj-lIo 4J.uk ijr lc 

. (JrUjl^J! jl 

Feldspars jUniUf 

J_>.Jlj j ^ 4 . 4_cjLSJI 3jl_JajsJJ 4-oj^UI CjLcLLuaJl I Jl>. ^jjuua 
dllj£ (jJula j_Aj ♦ 4_t^L>3Jt CjIjjVIj ^U.jJ! ^j| <LcLu-a 
J-J-CJ J_L-«jJi]|j ^UJL^1\^ 4_tCjVl ts* t^LA^I 4x. Lu^> 

LaJuCj t(jpdjlSJI BjIjjv <L>»j.} Jja 1 3 j!j_>. jgt/Vn 4 jV itiili 

jLl^JlJJI ^JiSzILt-uJ U£ -24lA 4 11 4 -Lllc 4JLila ~‘J~^~ i 

j t4_ucl r i^i tl ^jL-LuuVI 4_cl_Lua 4-uII JjIjjlII 4_cl_u-o Jljj>J1 

lJijIAjj-^-}LL aJ, 1 CjI Julaj t4_tstj-jaJl CjIjjVI 1_Ll<j 4_cl_Luo jl i < nlAll 

4_t^aL>JI CjL2_u^1 jII fjj <1 ^11 CjL cLLua {JT £i dJJjL^ Jlj .^LuaJl 

.^LvjJl Ct'i*< mVIj j-dacJJl 

4-uaLJe.J j 4_jJ-SL.U Lh 4 jLx^alJJl ^jTuu ^ 

^^^- L LqjJVI Cj 15LlLl<-U LJL u u ^ L-t^Jj t4jjllll 

4_*_uiaJl jl j < -.1 Atl ^jjud, 3 j^jJ! ciJJj ^CjJ! J *^J?J * 

4 < mi>J1 CLu IjL^ ae-LJ1 3 3J- C - ijr^ 3jLc LjjL>o L^J^l »*<, «> 1 ^jSLcXI CjLoL>JI 
q 1 j-jL>J1 1 JJt Luj-oj L^U^Lj t CjLulo-J 1 

J_4_>iJ (^jLJ ^j- 4 CU-) LjL^-J t-uJ 1 3j>^- (J -4 3 ^_JjL«_ 4 jL^aLUl 
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6^u^aoJI CjIgjjJIg qIujJUI 


tUI dl$# - 3 -tal 

Gypsum & Anyhidrite tiwl j *•*«»* #■*» 

I dj\^-uu3 Ju j lS . 4_al_& aLLJI jl^-a (j- 4 3jLa j-ljju 

aLa (—3-c^a-j £j-a Jl3j 2J i4jjj-a 4_>.j_i 120 I 10 3 jIjl». 4_>.j_} ^1\ 

^ic SjJlIII L^J ^jojjjL 4 M^rr, jJt ^a-ol Jjij-a- > n a j tijJLj 

Lr^ Lj-A (j-*J t4-SLt-uLaIta 4 _lL-o 4Jh^ Jj^ellJlj *LU (j-saLt^alLal 

^Jj-il 4_cl_u-£3 ciU5 c-uLstJ t^jljjLStil a^LLa^ Jnj mhIIj aLuJI 

JlLa I CjLcLu-o ciUj^^Lu V jljJl U * Ci't q t nVI 4_<^aL>. 

i_Sj->iJI 4_cl_L3^_uJI 4 c- 1 < ,^m 4_l^L>- CjLjJLa£> 4_i£. IjjJI CjLu-iliJLl 

La 15} mj^JI jjfc 4JjjJU ^ jLsr~ i nJ jJ! jIu-uLJVIj t4_ulaJI j!j-Uj ^L>.jJ!j 
C- uljJU+tfl CjLaI J V*mil Lai »4^1 i mLaTla ^.Lua-U 4-f(.ufc tjr lc. Jl>.j 
^ U ♦ j I 4 LjJjj_aVLj 4IL>JL*_a Juu 4_tcljjJI CjLu^>II CjLcLu^s 

♦ dlCu^-i£il 4_c.l_L us LAjI (JJwJlj j-Aj i^j_u^aVl CjLuj_i^ 

i"\\ 3 . U 4_Lu4> (^lC. 4jjLseIJI CujIjJu^jVIj <j_u_lj>JI CjLaL». 3jLc jjj 

oLJJ i^_y=>\ j->-1 ^ie-uJ 4_at_uJ ^^LaL^ C< y nj2 4_xjj_<_u^JI jj-sr <«MI 
<- « j < u^pJI |<uj j . (a 1 ♦ U11 ^JLa) jJUl La |j«u£j - 4 3U 11 

j_3t_Lll (jy ic ^UJI l^L^JI jj>JI J!43UU L p»ljjxVl 

Jil) ^j_LLa_LcLilj aLta j-zt-Ca I^JLlil 

(J nj^JI 1 ^ <c (jjS T u Jl!s) < mUSJI CjLJjj-j^ (4jj_L>. jLjc^I L$_Lc Q^SCTij 
mi rr.Ltlj ^j)j ( (Ajj-JI ^^Lal 4 jL^_lII ^Sj t(j;j-sr <^>tl jJUl (c^jIjJl^^Ij 

c_<_3Ljl! 1]| Ijuk Jl>-JlSj ^^LaIj C^jVLjjISJI L^-lC. (jj£h Jl3) 

.. Jl>*jj ^ t^Lal^ £)£La! 

CjLwjJ 44j^_rt_iJI ^LJLl ^j_a ^_u_u>JI (j^^J (-jjLsellll du-pI JlaJj 

^ i C. I 3jI^_jv. CjLvj^ CujIjJl^j^Ij t4j^j-a 4_>.j^ 25 (j_a 3jlj^>JI 
4-t-a-t-u^-11 CjI 4^e_uJ <j_oju>JI CjL3_lL> l__^L*j ciJJjJj 

i~\\ 3 . U> tl ijJJLj JiLa a m j-Lu Jl3Jj *L_x_u_ojJlJI JlIc 3jIj^>JI CjLvjJ 
4 U < <il CjVUJI ( j_a 3 JljJlC. CjLIa 

J . d<j I j Jl_l^j ! jJLrJ I aLa jJLL ^■a.OsJI ^_ljuj ^ t|j.a.L>. ^J| ^jLU ^-.hTuTl! I 

CjL_l£j_a jl lLLjJIj^-xSLII ^^ia-aLx J^LaHj 4 tjjtMl Lciajl nj^JI (jjS J u 
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ijtwuUI 6 w0^3 \jS 6^u^AoJI CilgjjJI 


f 1 i j 11 1j^ 11 ^ *>■ ^ 11 ^ | CjL^j^ a i 4-uJj-t^ 

£-a 4 —lTlj^—l^ (jjljLA j| Cul^-uJl J.Uo ^jLJI cLuJjySLII 

^TlTJ t4_CJjL^]l 4jj_3tjJI CjLjLLII QS>* ) (-J&I JU-sS^ 4 jjSLU ^J)J < hUSLII CjLj^j^ 

^JJ t till (j-c c_jjC3j La Jilc 4 _jjL£^_l!I JjlaLLlI 3 _}jj>* jJJ 4 _uj^_iSJI ^LJLl 

CiLaLv. dJju j £-a r. 1 A"m jj| cLuJjy£L!l al -v- 

vermiculites Q U 

j— i3Lj C<_>u Cjj—Llj ^ jr lJI L^_yj CajLj-uJI ^1 jj 1 ^u-uVl IjlA J)iLj 

6-^-1$ t(j^Lc ^yjj j- i ..t ^> i 4 jjJ ^JulUj .4jjJ uVI JJUJLl 

jtLtfojl (jr £ 4-JLa' JlJ*- "i M>| t L>uL \j (I iS\ a (jj£L 3j!j»>JL JUU 

<3j_u£ 4 jjL>u cLa < <il Ccxi 3jLU ^Lljj .^UL 4JjLl!I 4_lLLI JlII 
^ju^Ijj^jJI cLU-t-uVL L^Iaiitj j ♦ Exflor jj i3 < <i^l jl ^jjJLI ^JLaJI JlLa 

4 3 j 3 -L tjcJl t 3 3 <»tj Cj L. uaj! l-JLLJI c m 1 ^ » £>£Laj 

^Jl^CLulJ J . 3jIj^>J!j Cs^uaJJ 4 JjL. 4JLUi ^_lC 

4j^IL>JLI j_j£. CiLaj^dJl jj! ( jr 3 LLp*1 C < - C'^j>JI ^^ya VJu C*jVj^iSLl^AH 

4jJlcLoJI 4jjLl 1I La*Lua-a 4jt_uiaJI £)JulU Jcv jj j tCjjjj (_yic 

. JjJluuJI 4 i Mil 4_a-3e-cla 4 - ! L l A ^L- 

quartz jsjU*» (j-j»*ai))*j*sit 

cJj,~ mi j LkjC^l I j_a 4juLoJI ^j^mi jl>-I 

jL^j^l ^ (J^j c '-‘^ 3 oj^-^ ' 

tCjjj^JI Ljjj*-a c-a^Cj ^jJI tCtjj-jjl^SLII jJLj^. 4- lL jJI 

Cjjj^LIIj IIlA j|-*/80 j^t_J 4 _lL«^JI jLcj>.VI ^ jTooj 

CjLcI j^aiL ^3 * (2 I (j-u) (_j3 <LlLluJ 1 J^l ^L ^y 3 LuLua-t^ 

CjjjSLIIj . 4JLaL ^_iC jl Mill 4XoL CjIjjJj 4 .L lA ^jyic. jj^tu-saJL 

»4jjJLJI o^U! CjLsUJ 4JLaL>Jl ^.La-iJj (jJuLa^ Jl>- 

4JLLI jJI CuU^oVlj uL^m JLsj JtxXI I JlA CjL a I JiitlLuuI J^tj 
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6^u^aoJI CjIgjjJIg qLuuuUI 


jl ^ is* »V1 ^ \ r JlcI t <1 <3 J-aL*^ Ju fU i J_o_cLu_11J ^LxjlII (JL^. | 

tfij n'l 4 -C.l < (jj-ljj\-ljj I 4 _U Judj CjLcLcl^JI 

jj 1 j cjL^JI L^ia iZjjJlc. cjVI a»~ < «1 

(JjS S lj La ij-AJ tcijjj j_lCJ 4 _lLLaJI 3 j^>.VIj 1 n ^Ul 

i 4 _uaj-A <L>»^( ^Jl ^n 4 _u_ul Ju_u CjIjj-iu-la {ja CjIjjJL (JSk-iu 

La J i C, ij'j ^LwjJI cLc.Ll^ i 4 _t-sa_o*j dilj»AjJ 5 e_a (J_a^. (_y^ 

CjjjSJI (j-c C« < imLaVlj t 4 jjJr <^i!l CjIjjIjJLj J u - L l v - ^ 4 < <nj 4 _ajJi£. 

4 _J La Cjjj^LII (j_a lLILlAj t 4 j 3 j^J ljj) mi a ^_y?e_txuLLj JI Jplj ^j-ajjS <jjJ 4 J 

ij^aLiJI ^y-LjJI ^1 J-l*j U>^ Uri^i jl l£-L)J 6 >^ 

L$] Jlc V CjLu^j>» 4jIjIL>*V 4j^_uj OJ^ ^ La tiJLLA La£ 

* l^Lilj ojLU- l ^JI JiLa I ^jU-a 

i LfcjjJu (JjLJlJ JlujouJIj aLuJI jlj_a Clu Ju>JI (_y^J 

J£L 4 jjLl!I jj-•*■ ^LLa iJL^JLl I jjt J_aL*£ L^IjjI JSLj 

tdJjLxIl (jr ^ 4J1^» 4j JlcLi]! ^1 Ct-ulj->Jl 4Jii_a_a 4_u-b_aL>JI ^j_a L^cljjj 
ij. i^<j\ 3J_l>JI CjLalj-Al L^-La Jiitjl lLILlA 

♦ ♦ 4-ilajJI jj -y- I jlu^uII j ^ 1 _Ll.II 4_>JL^J! jj 11 ^j_a 


:jmU^ jgAiinii 4yJf ~4 y 
Graphite Ajil jaJI 

1000-800 La CjLvj^ <>1 j aj J<mij ' J^Ltlj 

<LlSjj-cVI 4-a-l^ ^j-a 3 jjjLLa 4_ai^J . 4j^fi_a 

lil 4^-<fcV! <i j t 4_j| VI Cx_j_al^5tll ^Lfc ^1 Jiifr.Tu.ul I Jl& ^a^jj (c^uS'l Ll) 

4^.Lu-o 4ciLLoJ.I (^LuVI i yA */60 J^ej) C«-i^ljj>JI JJJ _ _A 

jJjl£ 4 La^_lC j CjljJLaJI <L>Jb_aj ch^lj-^-V 4_aj^LII Cuil^->JI CjI_3j^j 

^3 4 4^1 t Mill J-aj 3 <j 1L1,1 ^jLaJjl Jlj 4jjJL3Jl CjI£j j «nil «Lcl_u-o 

tiJJi ^yl>*ljLll jJ-ajJl ^ni ^Uttj j cr^ K i n La T i-a Lclj-^ 

j /-^>•>-U udJIij 4cjJirJl ^j_?t_4_44_«aj ^cLlII Cj_tblj_>iJ 1 (j_a 4_3 _lLj 

CjLoj^j ^ wLt!L<_uJ diljiS' 4(_J-a^JL Cj lS^j_<_4j_I, I ^L-alJI 4^j_aLaI ^ax.L ^L ,,. 


210 




QtwuUI 6 w0^3 \jS bp^ftoJI CilgjjJI 


Jl£J . Cj l_33J_lJ I C-«-L<^3j I J A U11 j JxjJI £A C-4_t^l^_>JI 

i l_up2j 3_U]I ^j_4 t 3 ^ < (jr^* '— J Lajj_l1 I ciJJj £L_uj! 

CjLSj^j Luj^w 4.C 1 m ! I C-JJlL_uI 


L>.j^_ 4 _d jl 0 Jl».j ^ Jiir~ < »|J C-t-L>- / 1 «>*jl 4_cl_Lu^JI jjJ Cu^j 

£_tJ, mil 

3_}l_C. A 11 1 "• J ^11 3^_I_L^ lUjLla^ . Cj Wl £)-A 

( jr 3 C*pslj^>Jl JlJ cill j£j tC jL jJ_3iIj Ju^2 CjL^jJI CjLj^.jj 

CjIjJjJlIj CjIjj_jj_U <j_a 4_j_jj_jj_£LJI 4_j_^_^£LJI 4_cl_u-^ 

• • 4jj jJI jjlj^Vlj 4^L>JI CjLjjLL a-JI 4-C.l < ^ sj 11 

(j jJj j 4 _ajjuJI (j-* <L>.jJlj jiH-CJ C^Ijj>JI (jl j Ju>«j La_aj 

«L?t_uj 4_ut_ulaJI CjLd-t-saJlj Mill l_Lu UOLo»l 1 3h-v 1 (jlj £jjq 

ciJIj Lt_uL<3 ljuk £)_A ^JjL^SEJ ^jJI ^JjJLJI C^ugpll Lc^-tAjLpJ 


* Lu^i^^- 


c< *mjM itlj q im l\\ JlLc L-uL-ul c*pslj^>Jl jl>.j 

3jtj»>Jtj JsaJtuia]l <j_A CjLvjjJ Ojl^jju ^pijl 4Jj-5elU! 4 jj-l>JI jLscjvVIj 

j!jJ,I j-p-t-jj ♦jjjtCxJL jL^_5c_jJI (jr^ Jl>.La£ t Lpj^j *Lu! 

tC-<-p'^->J' Ij v <^s a fiLjIx^Vl 4_uj_<_upl jj^e-uaJl 4_u«>**tl 

JiL«) cjUj_)j^JI JJL>o j_a j->*T jju-a-o <U Ijla ^jl 

4_l_j_A u i C, Jl>-Jl 3 tJsajuiaJlj 3jlj^>JL (^J?J < ntlSJI 

• <il>^ (J^-“ cr^jl jSU3j 


Magnesite tiki Ij^UI 

^Llj^ 4_«j^UI ^Lkil -ilj-l! J-j-s (j-A L-p-j 1_4^ c^lj^UI ^-iHaj 
^ jjuu j . (3 I cd La) ^jj «(i <f.iij ^pc. 3 jLlc OjljJ^ULLb t^j)j < m ir.LU 

4J-^j) j t ti (f.ULl jjLua-A Jl^I 4_j^ ^LLaj ^L>JI Ijufc 

(j\ l^t ft I (^jlj^>dl c_JjisaJI 4_cl_u-o 4_a1_A ^ ^VUjLL^I 

4_j_ 4_& 1 c-t j1_5c_jj . 4_j Jl^iLaJI CjVj^>JLIj Open hearth 4-bj^ mi^ Uj 4_j_jj_^SLII 

^j_A 3p_p5_j_A ^1 j_j! 4_cl_u-£aJ j-g-2 4 4_t_bJ juJI CjLcLu-aJI Cjjlj-Lvlil 




• E. 


6bU^aaJI CjIgjjJIg ijLuuuUI 


* iJo LL^J,I cjLc! ( ts> clljlq-l. uVl 


Flourspar jUij %iii) $1 «iwlj$iaJt 

C< n Jl3-Ij .(2 J_£l£) i (lUSJI ( jA l_ul_LA-t^ (j JlJlXI IJlA 

^cLu-sa] jL^ajVI 3 Jlc.1 i n a 3^L^ i^j-l>i}\ I 

JlC.L t.uJ j i 4Jj-l«-uJ 1 jcJL>JI j ^ ^ ((^jjjLa jjLQjLuj » 4_3jj_Llj 
tc-JLuaJI 4_cl_Lt-sa_j BjLt^ail .. CuJ^_aSLII JlLc <UljJ 

fiLcLu^s ijr^J JuJu>JI dJLL_u_4 3 JlC.Loj_ 4 3_}L^ Ltiajl CujIjjJLUI ^JiielLcuJ 

-=L>JL*_fl 4 jJuJl>JI cdjl t « <iHj < till c-JL-aJl 

<L>»jJlj J 4 ♦**< mi j , (j j-^-lTljVI j 4-i3a-3-llj l-<-AJl11 

^j_i_LaVI V ^ ^ 1 * <^s tl CxjVj_J^L!I 3jjJi^-o 

,-.a ...<j.tt 

L> ^U. 4x. 1 't is~> {jr £i CujIjjJLAII CjL ai JiitlL-uI ( jr £ 4 _l<^A VI ciJJ j ^JL 

( m y£j <J,I diljjVlj 4-CLt4jl_3lLtiu_aj cii-jjj-lbjjJ ljVI 

t 3 i*~t \ j I i—aLLti/ ^y-^-L^j c^jIjjJLUIj . 4jj> <>!♦!' »Ll^-iSL!' cjVLse_a 

*^1 M<3 ntl ^yil CxaLJ! 3jjV! ui^ (jr^ 

Lo»l 1^1 a 4 _uiSJlI CjIjjJLJI (Ja CjL*_a_3e-a 4 -ilA ^yl^. Jl >-jj jVIj j-tiaiwVlj 

1_lJL>JI ^jTl>o ^y—i-J 1 ^^yb La£ tcdjjJlj jJI cjUUJ 

4 13 U 11 J J-lLsO (JA (JjSLlJ JlS i JlILiSoJJ'J 

j! 4 jJlcI^ 4_ltiLj CujIjjIAJI (jJlxX 4JLoL>. ^yJLojJI 

<j-£. 4-Ltfulj jj Jlj I JjJLse-a i jA jLu_ujjJLiJI c < < tijlu tilljL^ . 4 j JlC.Ls 

. 4jjLj 


mU^IV feMiMi 4^1 *f»u -5-y 

Asbrstos gri 

(Jjiaj 4 mi a' a 4 j 011 Ll^jI ^^ini j 

{Jjij'iiii j I III 4L*K jjsjjj .Sjlj^ell 4 ILojL2J,j 1.1 i~j (JjJ>3 <_aLiJT 

Sx .jjsjcjs (jjs i Jl>-Ij tjjL*J, (jjL*J.I (j- 0 ^3 l < «~m U 

3 o j a tl j c, lj_LX-a 4 I « x ._t La jjjs hij i m^LIj ‘(Jj jjnaVI 
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QtwuUI dw0^3 \jS 6^u^aoJI CilgjjJI 


ij t4-j^_d 4_Lu_<a 4^LJ |j ^ V t 4_tC. Lu-aJI 

Vj ^LumUI J^lili] cuLUi! ^_}Jlcj '^ 1 \j ^It 4_4jL2i.l jujuij i3jljjrtll 

(j-sdlj^v. jj- 4 4 _j 4-C.l ) C<U*t > «1 Jui]j c La Ilij j-jjLj 

Jjljj IJ zt , ,.~fl J^L^>. (Jj>. JlJ ijM^ul J »>*4i tiJJj Kty nVl 

dj—u-^ja 4 _lC jjJI ^Jiitlu_uj 1 CxJua-<-o^lj CjL^jJIj tCLLua^M 

I_^_L« gT(-Lt£ (4 _l*3^j ^j-o J^Lal) 4Jjj_LaJI cJaLJVI Lol t4i_uJI 

iJ-dl^dJI J_U ^oj)~ mil mV I (J g »*n nj tiJJj^ £yz 4_j^ljJI jL iTu-uJ IJ 

(jr^J ^Lj^il 4 JjLc. ^JlSsUlmJ J .c-JL-sail l1J^L_4jLj 3_}Lc <Gj^3j Juu 

. ^L±cujJ 

*. La_A ^yCtC.^ - ^sy-a £_3j I 4Tl<-u ^j-u^l t. h-l<-u^L lj 

Cj 15LlLl«-uJ I (j_« t^j-uJp-t-u-Lt-u I (jG_L>J_<_uJ I j! (J-Uj-t-uJ^ 4£.* 

. JLj-cl 4lL_u 4_Jjiaj Jlaj 4jjj Mp. q I t^j)j < n if.LaJJ 4_uU,l 

. & • LI 3 i3 JJl^_J_ x3 j_4_uj^JI Jl-JjL j 

i^j^ILu^-cuJI JM_L djLv dLua c_jj_<_ull] 4 j?c_uj Oj^j Ju 9 t_3L_lVl ciJJj I JloHaj j 
(JJ1_LAj .4_j_jL^_jJI CjIjj)^ t^U jl ^jJaLJI jj)^ a jL^delu £)l 

4_£^Lc L^J (J_jJL5e_d ^_ljG £yC. U^.L (J_jjj_<_uJj^LJ I (jl_J (J^9 

. Jua-^ellll ^G_aj-uJI (j? JLc-Cx ; jjlj^>Jl^ 4_i^j^>J! jjit_uaJL 
^c_JI .. Cj-jVj—LjJL^VIj L^J_4j i^Jj_i_j_d_cVl 4_Cj_^_ac_« * 

O-a j' 4 h"< r ^ (J-l^ d^Lc Jlxjjj tt-JlJLlI J-Aj iCoJ^Li^jIuVlj 

ULp.lj i3j <>>-LJL c-jj-tiill (^jLajJI j? ^jLajJ! ojill culi ic^LJVl 
. JlJ JuvJLj 4_j_lC 

<> u jTm,«i »V| jf ^^uLaV! ^IjS? J>aj 

dLa-coXI 4_ajJI ^yJI ISLlLlcuJL 4-LlL>o Ju c. 4^Lil ^dtTu 

LajfcM^j oti Jl-u_uI£^VI ^jyic L^jI j-4-tJ! u^J 3tl (^ruu 

. L&j-lC j ^ ♦ 11j Ca^LIaJLl 4_cl_L^ ^ jLsr*i < <ij 

Mica is-U 

CjLsLLaj j ^Lu^-U l^-al jjr" (11V 4 j a AI 

jjjJI JackForost c, mj/jJa tiJL>. u a , i. n->. i -sL^.1 
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6^u^aoJI CilgjjJIg qLuuUI 


jITloj J^LtiuliJI 4_u-^>l_>. JloTuu O-o- / ^^ 1 * <>•% 11 j_& ISLu^lI ^_<i>VI 

(j-Lc. J-^-lj-ll (j-js JJaf J-i^i3 ijjjLaj ^1 ^ a <. i ~ j L^j 

Lg-Lu^ajj L$jjj|j_4-S ISLiJll jllLajj • (jr^ jjjl (_klVl 
V <±<-l^j gLj-^il J_cl£LII LgJjxj L^Li^LLl/j 1 ^j \ q <^> \\ 

3Ll^-U 4_aLfc (_ sr &2 fU <j-«J » ^♦.llU j I Lu-o jJw I JjJl-j ciJLLi L$] jLju 
CjI j^LkJl Cjl£^_3e_oj 4 -i5LLu>U 1^ 4_jj^_^£LII CjIcLL^I 4 ^li^j j 4lLi Jl_>JI 

^-3 Cu-jLjj^>.j) 1 <7 tl j_a cjVL>JU dUb 15 LlU £).}LaLA J .^jjlj 

c—cIaj 41 ci u~> 4-u-A (J7 lc 4JU>:u.x,l j Joj ^jJI tCLtjljj_uJI C-ol-3 jCmiII 

. 4_tb JuJl>JI ^yiil 4 j( jjljua ^j_a 3^_u^ c_ajI j_4L 4 
LajJs 12 ^yJJ Lkj-U^ J-^aj jub iCjljjL JSLti ^ylc CojL^^SL^uII jl>.jj j 
i—tTt^j ^y-^-t-gj La Lillie 1 ^1 <>> <*T ^j| VI t^/Lul (j-tj-La ^j_a (_j^_oj La L^jjj^ 
^juiJIj 4-ua^jJI (jru La lgj4 cjIj^LJI jLLa^l ^jI^jj ci<- o . Mica Books ISL J Ll 
CjIjjJLjJI *4_l^j_jJIj 4_t<D^jJI £)_a g^_>iJI I- 4 L^La-4-uj 

^y_Ii_II 4 , ,.tl £c_il_a_uO ^Jl I ^ I A Cj $ u *X\ 4j| VI ii ti I Jlx-u J< i-u 

(j-a Ur-^3 «Cj Li - < - c> JI ^ mi-^I I ^ylLxJLa-^ u JI Ca_u1j_>JI jJx-us <j_a JjJu-u i _ r 3 
«(Lg^ w ULl) 5j—iI(Lj_a ^1^-jJI jj)^ <^ll (j-o LJLc. ^jLj 

4-U.IjOXI 4jjLlII 4jJlcLoJI jjJt-^aJLi ^4J->-J uLa_u^_ib CujLjjJvjJLaJI Lai 

i? Jl_>.| jjj t U \ 1jJL I CA-jL^j)^ < M U ^J-uSLc. cillij (^J-L>J| J-5CJ>JI 

J'l mi a CajL^ jSLuJLl ^a-tA/l 3jLa»VI jJl>«jj . 4jjLlII 4j ts*i g^JI j^ir <^Uj 

. te\ j_til La-SuLs ^JljJlI ^Jiitlu-ol C-t-L>- l Lujijj (c^J )^»' " <3 ) 4_ai^ (j-° 

Talc & Soapstone 

^3 (j-sj <^ll jl ^c^-tla]l (j-u-oJLa «U il 1 1 mi ala ^)jL*i,l ^a-sut ^j-a lLU T lII 

lUjLSL-L-L t-t-u <j_a LuLloj^ C—t^UJ ^aJil lLLLlII (jJuLaj tQ^jLi^aJI ^-g-t-u 

^ *»- **-' ^y_a-<.uJL I ^jJJI c-xjlj-clf c__Jl*j ^ t4_uli,l ^_u-u-Lc LI I 

t(j\je-iAiHJlj 4 -J^Lj-o j| J>j-j j taLj-^LUj 3jl^^JLI J T u-sajH]| clL L JIj Q^jLuaJI 

^-jLj^aI ^tolj_>JI ciJJLj *^jj_UI I 4^j-^e-cu-aj i^^IaLa^Vlj (JJL^Tu j 
4_aL*JI 4-C.l ) i^iII ^ 4Hj_a_Al (jj i n~ i3^.Lu^JI !jl>. ! jluLo LjJijla 


2M 




QtwuUI 6 wo^3 \jS 6^u^aaJI CilgjjJI 


4_ua 4 U~~< / .1 1' CjLuiSLIIj tCjl jJLj t ii a 4-C.L ljr ^ 4"j a A? 

a i * t i ,i I t ** \1 i 11 a ^ < .i /11 \ 1 * 1 ^_a f *\ ^ ^ tit 4 OjJU^ a *) i a ‘ " < 1 N < ** tl i 1 1, 1 ft , t 

^£_}1_*J1 JJj^JIj cjLj_lJI Jilc 4 4 ? 1" ->J.I 4_aL*J! cjLcLLu^JI ^ 

<jJ>IjlUIj 4 0 7, J IjjJt J 4 4 aVl gJjjf • * J ‘ U1 U t Ij t <—si ni f II 3jJJ 

..j*JI . i^IIj 

4_j_L*JI 4 _jjL_LJI 4_j tl Q^jUajl LlilUll Jlxjj j 

JJ) V II Cj-jLjjjJlj CujljjJUj-uJI JjJfc_U3 JlLo 4 AJ)J ( <1 ff.LU Jlu_u^Lj 

^L>»j-II 4^J) j Ml ? f.U.1 Jl_j_<_u_£ L_J 4 - LlC I ^j_o 4J 

iiJJh.ll ^j_a 4 _u2_lJI £*J !j_j VI t ,-w 1 <^ 4 ^ mm <f.m ^jfc_>Jlj ^yTt-uaijjj jJI 

(jjLaJ.! £-a *UI jUol ^j_a liltJl O-o- 4 ^L>.jJIj CujLojJjjJI jjJt_uD 

CjLWl <j_a ^jVI jlj-LaVI (jU C^J(_^-llj ^m.ir.Ul CjKjIj 4 o £)-« 4 _l£jJ,1 
V 4_j_jLU CjI ^ j I j mi II (j-Jj-SLj <jI 4 _j ^1 miU (j-oj 4CjLj^jj^JI jjit-t-a 
jl 4 4 _jjIj^>.jjJljVI J_JL>JU (JjlAj ^Tt-U Jj 4 jjj>JI J^I^jlII jjjG ^1 
£pL*J,! ^j_4 ciliTJI jJaj Magma 4_L^LtajJI 4 _uI£j_lII ****Ijj^11 4 ?Lj-o 

4>Jl_A jJiL<u 4 _jJlC.LSJI 4_jjL_(JI jjit-t-saJI 3jijJ,l ^J)J > n rf.U.1 4_uJLll 
.i", , ,m ^.tl ^ 3jU> ^ Lj1_o>I ijJJfcJI Jlvjj j .4^jj-LaJI 

c 3 j-^ jJ-Sfc-t^JI JJwIjlj tj-a (J j-jLt^aJI CjLaLiw c-Jju J 

• 4jJuc,Loj| 

Barium 

4(4 I c-*^ Lj) ^jjjLxJI cjLbj^ jl CxjIjLJI L^-A ^jjjLAI 

. LlcLli-^j LjL>iJ L^-<uAI JjVtj (3 I ciJ L) ^jjjLJI CjLj^j^ jl CujIjIj-jjJlj 
j-jlc. Lithopone «oj-f>j)" j III» j % «VI ^ ^ 4 x.l_u-o CujjLJI J^ju j 

4 < Jj-LlUIj ^L>.jJlj Js^UaJll 4_C.I_Lt^D LtJajI ^JiicILtajJ ^jJlj ^L-uJI 

I Jl_>. ^L_a ojIjLJLIj 4 ^S>L<-uJI 4_uixjj jlL>JIj oilcloth ^nJLl <<l ^^ 
^ Jiir" «<nj 4j-3_>JI CjLUx. ^Lul CjJjJI jL»I ^4 I 3U tl 
4_j_>^>Jl CjLcI i 1^ II 4C r JL-saJI L^V 4_L5tIa_tjJI 4 j 1 n3~ll ^jjjLJI 
• 4 j .U>tl ^jlalj-C-Vlj 4 _uj_L£ 2_1! CjljLiVlj 
^^1 4_li_9Ltl3Lj_^ 4 >-lLj1 11 nil Lo jl>J J 4 *"• 11 j ‘3-^^ ^jjLj-II L«l 
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6bU^aaJI CilgjjJIg qIuuLII 


^I i ' t| 4 _£Li_<_u_) ^ i^ <" 1j_£JI ciJLj 11 1 ii ^ ^ ^_u_ajISU1^ iy ^^^^ 

. 4_)Li Laj CjLaL^-t^o CjLcL>- J^-dil jl ^,^ 7 -<.alc.U t l 

I^y2i\-L&jl\ \-U3 I CjUUJI £-4 £)JUL4 CujIjLJIj 

(J;j_j_>JI j^?e_>JI JlLa 3, j2sk3 (jr^ 1-S; ft f * 1-4^ dJLjJlj 

t(jju»_4l] 4 JLoL>. 4_L>*L_u J_jJi_3fc_4 ^j-4 fJJjLJ! £).}L*_4 33^-^J tCujLojJjjJlj 

^Lj-c ^j_4 4JL1 s CjVL>. t- «< oljjj 3^Tu ciJJj <j_a ^cjJI 

t- < (1 Cx-djLJt (jjSSa j t4 t^H^JLl jj-sr <«MI 4 j^jJ ^jjjL-J! 
^jjjLJI tj^C- 4j j T ^fc-4 4 j^-aj ^j-C. C-oe T u JjlLaJI ^j-c £-J jj I <Lals*ILc 

. 4j d <-V.ql CjLj_4^J 0_2>^>.J jJLlII CjL xl i£)ljjjlll 4Jbl^J 

ML*ftU?4*lalt -6-* 

Rock Salt & Common Salt£*lftlf gtiU$ gill 

jl ^jLjlJI gULl j_a> nj ^ 11 gULl Ijl_& *Utl ^ \< j jJJLl 

^yTo- a. 1 • U>11 4^.^Lt-oj c_xjUtJ j Sj «^tl Jujji^ 

^j-4 c-j! miT.VI CjM^T 4_>.llL>o ^ }l_Uj 12 j-Lu 4_La 4i^U* 

<Ll4-aV 1 1 t 4J& ^1 *Utl jJII J^ju L« j jJLj j . cjLjI^_l>JI 
tC jL jj 1-4-tSLI 1 ^yz I Jl>* 4_4jIj9 *4-uL l 4- i SL! 1 CjlcLu-saJI 

3>*juj t^JI.4 jjI£LI1 1 nj »^>tlj (SodaAsh 1 nj »>^tl jL«j) N j 
I Jj) (-iUjL^J *J^]| 4_C.l_Luo ^JUI 4^seIuJLl CjLpJj_t^ 

jJUJLI ijy-fj ^ ^jJI jl 4 jjI£J! 

t c^jL«_u£j_lII <Ll 2 Jj t4_LcLu-^il l-sLJVIj 3^ d <^11 cjLd < 

(j-a jd^dl jLc. (jr ^J . JjjJLJI t4_L4 L ^}LjfcIu_uV L u ^-4J 

CjU> j-colll j 3j^jl j c-jLJlJI Bleaching L y^yuj cjLJU^. ^ 4^1jj&Tu-uV t ^_UI 

. <LuJulUj 4_u Ll < m SUI CjLcLu-saJI ^yz ^_u£" 

J^Ltluj */.39,34 j /60,66 (_y-S-Lll ^JUI j 

^3 J-^oj-4 j-A L^-L u i*Lj^£l] j_i£. ^Lc. 

. 4 ♦ Mill 4 _usL>JI c-JjUO]! CjL_u JlC.j 4-u-A ^yic. 

JljJlIcj tC- a-l!I 4 ]I jt 3fc-L^Jl jJLi.1 4 _Lu 4) L ylc 4 ♦ . . U H jJJLl Jl>.jj j 

< mIISLH . (J-^ 3 cr^" 3 ^^ 04^^^ <— JLc (jyS 
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qIjuuUI 6w0^3 \j3 6uj ^ aaJI CilgjjJI 


j_pe.it] la j^eoi I <?Lj-a ^yA 4a£ljJ! J^LsLlU Jtlil ^j-aiitlLcuJ j < m ir.ULlj 

^jjllojli a »j .U»tl *.j 7T\ La Ij_u£j i ^j.u.A-tHJ 1 BjIjjv 4_La_<_ul jj 4_lbt_a3 CjL>-^L a 
j . ^LiLo o_Jl! JL>JI j_a U£ u—kjij h t! cj^jj La Li! J_4-*-ll 

4_0>.jJ! JJ (_p3jV! J^lal-La jiaJL-U Cjj-aJU Ju 9 JUJ1 4_Jfc_ulaJ 

(jl^. ^>LiVl jjji (_£jje_i^iJI jJLU O^J (j-u-aj 4-2jLauJ! 

J jlirll (j±j La lg*\ a i n J <(_p=jVI (jlaLi ^ 1 gjlf, jJisy i_u-ul jj (J£Li 

iCjjljJi-L^jVlj (JjijjjJLj 4-1 ^sr /.-~i a (jLp.Vl jail j»JlSJI i_kllj j»l JijaVl (jjs 

1 g"naj < »V L*jj *£>LaVl lillil >. ij i L_aUjj Lufc JLuuj . LibLau l_Ly La£ 

^J)J t .itKJl lllLbj.a^ ^a3 i Vjl jajj i II ir.li.lj t nU£Lll tJLlll I 

4-iSLl . I II it' li.lj ^^Lal lj-p.1 nJlj.Jri.otl ^JLU ^tu mi it'll. Ij 

j-C. Q^IL>.LjJI (JjLSj j . La jl£La ( _ t 3 JjjKJI L_i-pjJlll I Jufc JL>.|jjj La Ijjlj 

. ^JLU 4jj3 4jj a i n_i La Jui£. (JjjjaJI 


Stomtium 

4_J_&ljJI q \jJVl ^Lu! (Jl>-JlJ ^L uu SJ! JO-aLlc j_a J-U^lIc. 

j mi uj "i i <it! Cj! jli] (Jj J_j jj V cit-LV *4 jjLl!! l_jLslW!j £cojl j i^>\\ 

ijOfcijJ! j-A jSLoJl 4-C.Lli.43 J-03_Ul!! I JlA ^ JlitlLcuJ dUj£ . t-dJj 

(Joj-o-^ 4 CjLj9_l]!j lULLsI! 4-C.l t is> (jr^3 ‘4_jJJ^u-sai4 _uLla_j^LI! 

: L-a-a j mi ijj." i <i!l (j- 4 Lr'-J.c-LL-saJI 4 -cLl<^ 3 Cajj-t5LU 

CjLjjjjSLI! j! CuLiL-JljJ>lco] 1 ^ (4 I Cllu) CjLuj-iSLH jl duL llu-lLlloJ \ 
^ 1 j Ml "i (< 1 t ! Jl_ l l > . jJ! (jjj J /a^U La-AJ i(3 ! dJ C« M l) 

jl ( 3 JIJ-C. 4-LlA 3-iLc, Jl>-4^-A^I J-&J JjVIj . 4-C.l > <^>!i 4-A Jiir"i miU 

^Jl*!! L-.<-t-Uj3o ClQ. 14_JJ! a 11 C—J^-O- ^L 4_A-LsILlA ^-lc. lUjI^-lLs 

L)jJjij-jlJ! Lai . ^j->- <_aLL>. A La I CjjJcoj (jy L>-!j ja^a 4 ?Lj_a ^j-^s 
. (j JlA-oJ-I 4_LaLv 4 _l>-L_o Lre_a ^_a La 


Borates 

4_oj^LJI 4-j-jL-t-g— ilSU 1 j-^Luti! Lh° !*-J l >*!^ 4^.^Lal^ L)JIJL5^^ 3~. t ~ L1l 3 

4 jI^iI enamel 4_j_sj_>JI 1 _Lj_1! 2lcI_Lo3 ^j^-1 > >n 4-cl)<^!1 
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6bU^aaJI CjIgjjJIg qIuuLII 


^ j_Aj t l-Aj-tCJ ^L$^eIu_uVl Ij £CjLLaJ,l CjIJuJl>JI 

(Jg»~ < ilj J ,^\\ CjljjVlj MMtflt J_a}U! ^^UaJI £_LUaJ ciijjj_JI 

U 4 Mill CjKjIj ( njjj-JI ^L>.j j t^LxjJI 4-d-L(^> 

3j!j^ell ^CLajLSi, 3 j_u^ 4-j^.ll^o JljI 4J Pyrex «(j_u^_u» 
CjIj_Jlj t -JLla-Ij CjVl 4«~M(Vl L>JL^D 4jjU5CJ Lx-4 J_aL*_a 

4-C.t—L<^ ^l_A jjJ (j-a^ljj) \ \ tj . 4_jJL*JI 3j!j_>JI CjL^-jJ ^ j£ 4_j_jl_5t^ 

j_aj *>Jlj L yj\SL'$\ <-1 mi->.JIj bjJL>Jlj *cjL>.j < M U1 

cjLc! } is~i II . 4_Lj_$_iJ! (jjL*JLl 4 -lSJj L«La !jj_} c_xaL 

c_x^JI £)!jlj-« 3j-i.& 4_<^.l3 lLLj^J! ^ya « 4 _jjJulI,I 

. aijLu^Jij 

4 J £)! VI 4jjU_£J1 CjL c.Lu-^JI ^y_A ^_yJ^VI 4 _ls-aVI 

m mj V jjuzIc. (jjjj_Jl_3 tcillji^ t f lu nil 4_cl_u^a lJ ^ ljj_i 

. 4lullLoj l_Jlu^JI oJuuj SjtajJ j| tSj < a si LjLp.| ^JiitIL<_uJ 

. 4_uil_u-£aJI jljJLl J V~ < in L $_4 J .>.^1 < £c_jJj?e2il] ^ Jiir~ < »n ^jjjjaJI 
U 4 ] (jl Jiill C^jLjjISLIIj l_Lu (j-aj i I Jl>* 

. 4_*JLj 4 j <a A? 

4_uI£jjJI J^LaLltl Cjl^_pt_j (j?£j tdjUJI j^uLLlII jljJtJ CjIjj_JI 
Lcj CjI tjJLLj ^La jJtiS Jju 45Ll^-<-u 3j. <'m4 4_Lj_A ^ylc. L-~lj-uj3jj 

..4_^L>J! 4i>iU ^mII ^yic jf tl^Jblxj 
Sellemanite & Group :4*f £*M£ 

t^C.1 r t^ll SjitSLj 4_>J)IU a C^fe-1-ua Ij lib Jl>- C^j-C 4^)J|jl 1,I <icJ^jse-o 

^LobjLj jLUj l_^_Lc / <>^s11 .CjLjI jj>J\ <Lcl t is> 4_ualbt_)j 

4_jjJl^ ^^Llifcjlj iCjLdjLj^aJJ 4 I 4 •>*Jj J-aL*-a ^p^Laitjlj t^ il 

c^jL_ujJI juVI 4 ^.j_^j>JLI ^jlA 4jjLseIJI ^jLitil ^.aIj ^.Lj^SJI ^J-u-o 

Jl>.jj (_y-Aj .^j_uJ,Vl CjKjIj t (i jjjj j I CujLjI 4jlj < mIIj ^^_j_UVI CjKjIj < » jl 
jj) V ts> II {j-C. (_^Lll Ci mi j miIIj (j (i t rtl Jlba t4Jj^dlll jjie-uaJI ^£> 

L^ /g> j <>> ^^.tl 4 jjLlII 1 J^.ju Jjloj jlj-^jVlj a A AUtl 

.^ jy luj|^j>J I CojI jL^j^ - l - lJI LjLp-l ju>»j 


218 




QtwuUI 6 uo^3 \jS 6^u^aaJI CilgjjJI 


Selenium: (sUmLmJI 

t U**- ciJ^L<_oV! JJ »>^tl 4 jL«I JiitlL-uV 

^-ul is~i a aeLu^y 4_j£LjjLajjjVI Cj j) < in i _ r ^j 

j < «il (_jI^jV1 CjIjLIIj CjLs^LjlIIj 

(j-a j-Jj-uaJ! (y&^£ J-LSZ.L *!' \jJt> ^JiicILuuJ 4-3j-<-uJl 4-5t^l£L« 

^-c.jJLj j .^cJ!. ..QjjiiijVI jL^. 4U miIjj (jiVI Jjjj-L u-^- 3^-l^SJl 

£-U*jJl 4_c.l_u-o i ^ H i «.j ^ 11 CjLcI JiielLt-uVI <>JlA 4-3lj_La £)-* 

<-jL_u£!j j-sj) <^ll .}( j-4j tCjLij_uaJlj 4jj.iVlj LLsLLaJLlj 

4 m A LT lc d ♦ ■ .UU j mIj < ,A\ Jj>.jj j Jlus 4x.Llq CjMjKJI 

CjL^jJ.1 DJJt Ju>.jjj . 4-tiiAJIj (j-oLstlllj Jjj nij > o L-SjA 

cilijJj i 1 ^jjLaJLI ♦ j t 4 _l>.L^ i CjLu^SLj 4jt_uiaJl 

4 jlf. t^>-L<JLl Ju>»I Lu-o-Uj LseTa-a Lajj ^l_j_Ljl_u_ai1 i^jS^ 

4 J<7 M ^-jl ts~\ A £jA 


44U* -7-y 

Nitrate: £lf jmJ! 

^^-U-oljI CJtjlbj ^ 1J UI .ijjlj JI (3 I (J (j-o) ^JJ-ij) <^>tI CJIjILi j. u . » J 

cjIjJHI CxjI^ jlSJj t Ltd-L^ £pl_*_a £)-* -ijjLj-Jl (3 I 03^) 

Ajt , ^ a C—«jLseJ ^Lijl iSj~^ 4-L^-A 1 L 3LA j! Sj <^tl 

t^i-7r"i ) jl $.1 (j-a C'-lluJI ^JjjJsaJ jl ttiJ cfi ^JJ 

5j 4 > mV! CjLcLu^) lLIJL^IujjJJ JuVlj jj-* 3 Lj£.Lu-o Luj-cVI 

CjIjUjj ^^_uCjLbj_x^ 4 J Ll A ijr l^. ciJJj CjL^_a qA Ij 

4_c.L-Luo jjJUJI ulUj£ . ^^-L<-uil£L! 1 JljLqLLl<-uj sj «^tl 

.4jjl_4J^il 

J i <~\"< a\ ^3 t^LU ^LjjJlII 3j-u^ 4_i1jI^ CjIjUIII plo» 1 j 

^JLc ^jJL>o 3 jLc e-JLiJ! (jr £s 4JLvLU1 J^LlU ^lc. 

JlIc. 4_^_lS dilli L^J^J ^^juualc .LUj ^j)j> nljj-JI JlLa <__olj_tl< 
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6s_uAAjoJI CilgjjJIg qLuuuUI 


i"\ \ , I 1 >S I rj A i " \ / 11 tl) d 3 .U> 1 i \ ^ . ,. J «^s\l ~*-"i « ..1 

jl£j i^JL»JI cjIjJHII J^IdLLa (j-o ijy lj ui j. m»~ j 4^1 ^1 

4_5c_lH j (jL^ (^>.^-1111 C'-llu jjLj (JjLjS t ^jLifliJ ^IjVt CjJJuu 

4(j’^»J^<J JLL<-ul^l ^T(-U lIjI-L^-cu ^j| ^JjtXI ya lil i4j JlC^JI l h uo\ J>.«-U 

j 4jj)jUH cj^LjJa_3 cxjjS!j jl3 cjI^ILlII ^)Lj JjLs 

CjIjJL) »J) <“i i ^! t4 _lJ_j^-Tl-L lI 4-uLuJt 3_}LU 3jL4.u^I ^I C-t-t-iTu-l Ij 

.<d^L£> 4 _uI£^j jj^tu-sD (jLjji (jj* 

Iodine :^f 

Jlj j 4_j_daJlj 4 _uLj^_j£JI CjLcL lu^ai' <LaL^JI j-usi-LaJI yc Jl>.Ij 

j ^1 jJVIj fiLusl_>JI ensitising 4-<-ul m ->.!! J_jJI_ 5 c_a 

. 4_i^ jjI 

CjLjjjV! jl iCjl^llJI Jijvl j3 J^LdLuj ^jjIj J-uaseJ 

J-^ (_^ 4_1j_a ^^JLc j$_J! ^j-a I Jl^Ij ^LUj ((jiuilSJI) ^L>JI 

3j-u£ CjL l 4 ^ 1 -La (j^l V~ < >n <—>1 mit.VI £)_a Lcl^jj tiJl_LA (jl 

.<L>JUI jLjVI 4>L-4-A Jl>-U£ 4 JlJU J^lll 

Potash 

yC. ^_J_J C_Jj_>) ^U-uVlj 4 Jn 4 f ,.~tl j-usl_t£. ^j-A J ts~\ 'iC. (jlAjJjJI 

J j mi r. jLLtj JjjL^J,! j-t3e-u pots 4 _jJljJl>JI ^yjljVl JLuLL-ul 
^_a ^ Jl^Th-u 1 1^1 4 1 _l>~ Lt^ jUui ^_uL)I ash » cZjLjLlLII I 

CjLL<_uj_3J1 (JLLa 4CjLlJJI 4jJlaj SJluLa ^JL>.| ^1J-A i j-A <UjMa CjLj^ 
Cr^ l)^ Ly^^JJ f ,« •s**’ ^ ^1 JiitlL-ul ^1 j .dil^p-LlIj 

^jjJLJl ^j^jLuaJl 4-d-Li^> 4_4-^LitJ j 4-uL l<u 5LJ' Cjlcllt^Jl 

c_jUiilj CjLLu-^JIj Cj a 11 J 4_jJ jjLLlII 4_ul jJl]I CjLcLLu^JI {jt £i j 4^jjlUj 

mi ir.LU ^o^li^rn-uL j a_t<oL>Jl ^ ^ <^11 
' Jj| C—LLc I (<1^>.^La| Jl>» 1 J ^-Lmjj^jJlJ 

^ 1 r. J 1 jM'tlj ^^- U -AjjVl 4^_4 -oL1jlJI ^j_C <?^_LC IjLStlLA 
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QtwuUI 6 w0^3 \jS 6^u^AoJI CilgjjJI 


tjlhuz jJlLo ^j_a Ljt^ ^^-Lt-uij^jil CjISLlLluu 4-LlA 

^Lj-a ^j-t-t-o 1 j^ j-* 3 La c_jjJlJ ^jLjlU dJj (JJb&Tuj t ISLJLlj jl ■ « ..1 Atl 

j-a ^ \ c.j t4_t _L« -a <_3j^io al-a J tjLstjJ 4JLaj>u 4 jjL>- 

CjLoj-^j Juj^K ^Lal^^pl] 4^L>JI J^loL<JLl 3jjLi]| 4 _l>.jJ^-u>JI jjjuojlII 
(j-aj . 4-j.J 1 < ,o ~ 4' 4-a-t9 CjI3 (- «i mIjj t ^^_u_uLjj_l!I 

JlLa / 4 IAA11 jLstjJl jl ^JU! Cjtj_L5fcjJ! i?Lj_a 4^11 jjLuo_a 

(__)!)Ijj_JI L-cjLfcJ ^-J-L j_Aj 


Diatomite 2 duU^L^JI 

jJ! .. t4_LajjLjJI 4 m IMI 1 g i?a t4 AhAr a g.1 a mi! CujLa^jLj jJJ 

^j_a 4u>«jLj c < > ,,1 jj (j_c 4_j j-S^TlII 4_uLU Kjij < till ^yA CujLajjLjjJI j 

ij * I^i tl 4 _*JLj 4 J mm I j Ml CjLa^jLjJ l j r A (j\ ini H (j-A 4_ajJ_a (—aVT 

4_jj_Aj^LII 4_jj-5c_l!I CjLjLuJI {jjs 4x. j_a-^e_a l^j|j Ju>- ijr 3 CjLajjbjJlj 

4_uoj-l 1I <?Lj_a j| 4 _jJ_*JI oLji.1 ^ mi *" c—JLstlaJLj 4-3j^_*JJ 

i_sl_>iJI C^jLajjbjJlj £)j»LLa 70 40 ^y£> CujLajjLjJI ^j-a 4- u tSJJ 

4u>JL<^d 3_iLa . <iLa (_aL*.Lo I 4 j}Ij </Vf al 4jJui]l L^Jj 

4-C.l—Luo Cx-jLajJljjJI ^ J V*t < ii j J . Cjj_uoJIj JjLjt^ 

Cj1_jjj_ClIIj <L%i_l! j-uoX^ j_ljlAJI CjI <<o \ ‘TeTn.tua^ ^SLuui!^ dx_j_al_u jJI 
^ Jlot-~ i i >i j 1 a^ .4 _l_jJoJI CjLcL-LuoJIj Jj^ILlII dilocILLaj 4_uJmJ.1 CjjjjJlj 
cj I j jJ,! 4_JoJuj u* k y ^ CujLajjLjJI 

C.u L ajjljjJI ^JiielLuuJ cilljS . 4_tC.l_LuoJI JlUIj JoLLaJLlj CjL^jJI 4-cL L uo 

^£!_aJ,l ^j-a j i^£j ^j_a l_L I j La ^ic. CujLajjLjjJI .CjljLiil 4 _j^Jj 

LlSj->. jJj C iii( m~ 4_aJjLlII CjI Uj^H 4 AV U1 4j>.jH! 4_>.j_} L)' 
c—uaoJI CxjLa^jLjjJI £jjq 4^!j a < » <- «' »iljj 
. 4j^_3t_j c-uuoljj (jr A 1 ^-uojlJI ^j_a <&j^jlX! 

sulfur & Pyrit: 

3jj_uoj C^Jj-tSLII I^j4 J a> Mj V 4_aLfc ^ jr C.l_Luo ^Lul 4_3 jj_Lj jJJj 
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feoj^aoJI CilgjjJIg qLuuUI 


CjLcllt-^1 4-t-Lt-u ^Jt\ j-tTuu ciLjj^Jl ^jl ciJJj j! 

3Jl_j_*_j CIjIj-jJlj CjI J_al_c. I Jui> £)I 14_uLu^.i5LlI 

Cuj|j_uil : L^J-a jjl <^ia ^j-a ^^AaL^JI I JJt t^pUJtl ^JLc ^Jlll 

CjIjLc <j_a ^galitlt> »t i C-tJj-iSLH CuJj-jSUIj (2 c-<£ ^) 

.^>Vl 4_icl_u-^JI cjljUJIj 

JIJ jl a < <ltlj CjLcLu-^ CuJj-tSUl Jm < ti^j J a»*H Mj J 

JjJLlIj CjLj_JIj 4<LuJljl1.I CjLc.1 'i i«MIj CjLjcIIlaj tc-JL-ailj JuJl>JIj 

(jjJI dcj-4-Ljj VtSjLuaJI 4-L.LiTu-aJ!j 4 jj-cuj>JI CjI JojJ. 1^ uLsl ^y^.1 t is\ 11 

.. jJI .. (C-*jj_t^ /. 40 (jlaLa^VLi jjtlu V 

11 g r a c_jj_3JLj jl CjI_Aj^ JlIc 4 t CxJj-tSUI ^jjSkTlj j 

t4JLalSLII ^_iC JjVI 3j < n^l <j-a LcJiajI j, is> ft 11 ^H-u La£ 

^Jj^_a 4 _L>.LijJ1 4_lLjj_i 5LJ1 oLjJJ LjLo* I . JnlaJI CoJjjSLII Jcvjj C-t-Uv 
♦ Cjl^j, \\ \I 4JLaL». £)-iL*_aj (j_oj_>Jl jl 4jjSLa 4 jj_l>JI jLsej>.V1 

t L^LMiv 3 jl^I L^SLlU 

J^uaatU JO^J Jlh 1 ^ O? jf 

4jj_l>* 4_L>-Lt^2_a 4_uj_<_uj C-Uj-tSLU 3j-u£ CjLaL>. Jl>.jjj 

^ 3~ ,., 11 LJljlJI »^tl< 3_i^>»jJJ tiJJj U*Lul (- < i (ilj^-11 

JL3_jj i^AX\ <-jLl^ <3J-^ 4 ^JUt (j-a 4JL>^ljL(JLl 3^ 

Anearolic 4_uj^jLjV| 4j?t_uj Juju^. c^jj_tSLII 

• * (^b AH?- 4 ^14i -Bacteria 

a <Xm i j ) Zi\j^ 4_3j^Iaj 4 3ja»tl i__<_«_ulj)jJI jj_a C^Jj-iSLII ^Juu ^<ujj 

CuJj-jSLII CjLa-tio ^Jl (4j^lLa 4i>.jJ 175) ^j_sr < »U 3^ Jli-jJ 

4 U mlj-J U Mill C-<-jj-i5LI' ^a3 t(^ I 15 0jLg_t-a_}| <L>.jj) 

4-La jj-LoJI ClsL*_uV cdJIij t jlil! L^Luca 4 -uLjjj 4_ai^ C-ul^-uJl Lai 
(j3-5Llj j-Aj • Ljjj c-t-AjJI CujIj_uJI 4 i mij j t<LuJuLa 4 JLj 3JlAj JlIc 

Cu_jIj_uJIj . Ll3j OJ^ La JlIc. i Ju Jl>. / 46,6 j iZuJj-i£ / 53,4 <j_a LuLj_a-^ 

^ic jjJr ^11 ^j| ^aisajLa Jl >-jj j . I 4^^3jj_i5LI I ^)^LlU (j -4 
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qLujuUI 6w0^3 \jS 6^u^AoJI CilgjjJI 


dj s\ d)LaL>JI 4 3^ Ml ~'t a CjLlj_l>. J | 3j_jjU-O <Lla£L>3 CjIjjJj 4 JL 1 A 

^ jJa <3jL>. LjjJLa JjJbt-a ( j-« 

j_<I/ Jp-jJ LjLpJj t jt 3j_t_^ CjL_uJl£. d_Luk Jipjjj tjj-sr 

^Jlc t _«1 < (Tn tjr b l-<-ajl!1j tiLjJlj 

. Ljlpo ^UJI jL iTlc.I LjLp»! 


Phosphorous 

1 g3lt*>I Ju9j £J) ,M1 J^U. ^ j? Jju 4_uLjjj d- 3 -l^ jj_<L_u^ 4_^i^ (jl 

L^Ipelul i^jjJLII 2 'jJuuha i^lj_3JI W 3 jL« ^ic. 1669 4_u_u (cj juIj-j) ^jIXVI 

4jjJl3j £)J JjjS ^jjl ^jJutXI tillj t<LL_u}Li]l ^j-C. <QjtJ ^Lal c-ijUdll 

4 dllj 4 4lL.u.a^La J^pe_4J VI c-ufcjJI ^1 J_*-o I I 

jlpJvVlj jjir LaLul^j 4_ujX. j_lC <j;jj>.VI 4_$1^ Cj LL_4jj_3J I j 

- JJ A , ,.j At! jju^LC. ^ jTl>«J (jP-h 

.. 1 j Mir. Lij ♦ CjLjJJIj £)!43Lo». ^ 1 ^ jj A,.. Atl^ 

t4(-dllA ^jl VI.. 3L_>. julj t Vjl cjLuJJ jj ^j_c JljV 

cjLjLjJJI ^jU~ nil V Jp-jj <GV dll!i Lulj «4♦j«Utl 


cjLa_<jjj_flJI J^jlIJI ij-4 1 /«>^lt juV LLa jj-a iL^j ^LfllbVI 

^yJLc J g mi j (jLjjJlJJ 4 JLL 3 4_JL>* ^yil (jLjjJj JjLUI j-jlL u »j«UH 

lJ= ^ 4_jjHJI jj-d > ««j j_^_oJI ljL>-lj \-lL 3 I C • n 4 jV cilli . 4jjjj-usj 

lLLjj)<? r oI 18j Lh 0 Cr^ ^ L ^- < - u 3^* I 

^y2 >JJU 1>3J 4jJ »-^>^- dl /T< ciJUju J 4 ^^_u_u ljJ_ lI I >Udj 12 

. LaLx_i jj_AJl1j jljll tilij 


3JlJlj jj A / A tl cr ic ^jToJLl jL^- t-uJ 1 3 


: L^la nJjJa 

.4jJlcL3JI c-JL-^JI (jlj-^t ^pjJLtaJLl 3 <mj- 3JI jcJL>JI "I 

.j_a> 4^U]I lO^ h lHjLL_uj^JI ^1 jl3&Tu-uI {jjq -2 

. 4_cl jjLj CjLL_uj^ ^1 CjLL_uj_3JI ^ juuusl ! -3 
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6bU^aaJI CjIgjjJIg qIuuLII 


4u£.Luo CiLal JiieIu_ol 4J A , ,.j Atl CjL a 1 Jl^Th-uI i— uLtej^ 

4-jjLa—i lSLH CjLcLljoJI J ^jJLaJI jj A , ,,j All 4_c. 1 < (JlLa t^^ol 4 A h 4. a 
(j_a CjI j 4 ^ j $ <<o~j ♦ 4-loj) A ->.-1I 4 _jJlcVIj ^jl^oJI c_jj_LaJlj 4 jjj^L_uj_AJI 
^ • "J A 11 ^ | A , /.^ A A I| 4SLt-H-U 4 _lI L*J I I^J3 V 1 ^J3 Cj1 A < ,1^ A 11 

CiLj^Su Jojj CuLjLjVIj - jj A, ..j Alt JjVI jjLuail CuLjLjVI £)Juua j-luu j 
4_j_jj_<_uj_II jj) V tl Ijjluj t4_jji_Lll jj_3t_uaJI ^a 4 jjjIj 

^Lcl J^l »*mtVl JprA > CiLj^Su CuLjLVI j i/Virtj J t4Jj_3tlllj 

. (^j_5e_J (J_UO 1 J ^ ^ t"4 A , ,.j Atl JJZZ_U3 Let t C-U Lj Lg^e-lJ I ^JILa t 4 -LlL^ 

4 J 1 ajJ 1 jj-a- i/i tlj JjlJlIj juseoJI ^j_a Cj 1 Ai to £j\j JoI(j_aj 

jljJLl 4_IL>JI ^Jl_A >~*1 A , ,.j A tl J_tol (jl (j-AJ *4 jl AU>tl 

j^J)J < mUSJI CjLjjjj^ £-a (J-cLalu tjL^ujl (jL»-L3 4jL^jselJ.I 4 jj_u2jlII 

Cj^i 1^1 4 4_jl jl (j_C 1— 0 . VI {j-A J_ lT l£ Cj L-A-<-UJ-AJI j-5tJO ^3-U 1_4^ 

CiLla_joJll jjo 4J1 jjIo Cjjju£ ^-s-geTu 4_a^ljuJ»l 4 j^c_lII j^_tiaJI 
j . ^ JuS 4_jLa J-^l LjLjo I 1 a i m jlu i4jjljut_uaJI ^lalj-tfuJIj 

'(J A , ,,T ^J| i~s\l <>vAll lIHj c— jIjlII A, Atl ^b_oL>. c-jj-«-uT(j 

. 4_jjLL_4jj^ jjJtuo ^1 Cj^LtojUL SHaJLlI 4 j^_o-JI lillju 

^jLj (jJuua J-Aj tCjjljLVI (jJuus jjfc JjVI jJuoJll Lti^ JlIIj 

lIIIj £jja t***l A, ,.j Atl c_j| ju ^3 t4 jjI_l!I «>^tl ?-A 3j_3uLj_ 4 Loll! Lj 4jI 

*4_j_>J! CjL-ljISLII 4 i^*<4 \ t4_ptia_tail ^LjXI 4 U miI^j 4jjL_l 1! jjituoJI 
CjLuISLII CjJuu CjLL_uj_AJI ^jju .^_re_JII j^jJI 14_jj|^_ jj>. CxjI^ 4_jjLlj 

JU-Vl Jlj( j-* J ^*31 nj j l_jI JlJ t4_uj_<_ujJI CjI SjUtl ^1 jl 4 _)j3lII ^1 
.. Ljjjr ~i «.i3 Vj ^ < A" V 3_}l_U-b (4 jL^j Mj 3jj^ I l&Jh J /41«A3, „11 
.^pMidl miUSJI cjLL_u^£ ^j-o */90 -60 ( j r Li 3 jLi 4jj1_5c3JI c<1 a , ,,jAtl oLoL>. 

Abrasive Minerals: QfeJf &i\m -8-*d 

j I VA11 1 $ 'i**■ ]r> Juu j! 4 ♦ < h!MI (jr B Jl>jj 4_lLoJI jljJll cJLulL-uI 
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QtwuUI 6 w0^3 \jS 6^u^AoJI CilgjjJI 


dj_a CjIj) f Mill ljr £i CoJ , dl _LaJ j t4_LajVl ^Jls! jiia 

Jl-Lc. 4_j_*_j_j_LaJI clj_U (j-a Jj^vl 1 ^ t>> • \ | g.ojj Ijl^J 4_p.L u-o 

t4_j_al < m tl 4 jI£LU 4 C<lfc (jlj 4 4_Lp_a L^Jl at” t »l 

^ I ( 11 j 4 £j| L&C^>.|j 4_t!uCL>JI clji,! C-JLt^l (J-oU.1 

. £_J_Lu^jJI JlAJJ cl^ ^_y-<_uL<_uVl 

^j_4 j / 4 j r l /.^ 11 clpt^.r i j_>.Ij ^jjjjjjISLIIj 

t- «3 jL!ujj tiJjSLIIj ISLiLu-uJI :JiLa 4 cljJll 

•.^ilJI <^1^. fUJ 

f <-d 2+ ^ cij = cij 3+2 f <j_u 

(jJuLd is~> 4Unil jj j_Luaj j t^c- i Lfc T tlJ 1 I Jn3a t^cLu-saJI 

*3j ^~* , tA oL t - Lp . (j 5Lj u I ' (jj-all ^ tc^j L < - u£j_JI 

4_j^L_<-sd £yz <j_a £_Luaj ^jjjj-iJI 

4_j^Lu£ 3J 7 L&jl jJLa ^yj| dijj^LII 4 j^Lj-£ 2J C« < nj4 I cl 20 jJl3j 

. 4_p.j_Lll c «> n^v 42 (_yJI 36 L&jljuLa 

tjc_jJL5eJLll CjLaLv. < j-o 4_p_u_LaJI Lai 4x.jn^U g-J^cVt ciUj 

L4JJJ . tOJjL>Jlj (Jj-aVlj ^Ul : L^LjM^ c-uj 

(j\ j mi ^1X1 tJj .cillji^ JLojJI jpej>JI > »l 

(jl^iil C^-i-uVI ^j-uLlI La-A ^ t - lL^ lH cyi. L a- »Tn . ^t l 

.4_at_ulaJI ^_y^ 4JL>. Jp*La-A^l£j (dij^l!) 
* 4 Hj^Lj-£ 3 (_y^ 3^_tI/l_La j-LllS 3 I 2 ji Jluji^I jl ^Jujj^LII Lai 

jL-aL^ ^cLaj 4 _jjJj t al ^ jjlC. ^c-tLaeTJI Ja**n mUj 4_La (^cL*JI gj-LlIj 
jp^JI 4 j 1 »1 Ju-u CjljjjUtla 4 -LlA ^^yic CjIjjIj (jj^ S a j J' 3cLc 
^ 4_aJ^JI jLst^VI Ij . J+4>J cr^- (j^Jj- L u-a jla ^yJI u $~t n 

^ j 3 fl_3 t 4 ija^» (jljJl CjIjCj 4_sLLI< Cjj^LjJIj jijtf ^JujSLII 
olj^ai (j_a 3j_tI/l_La jjlpj 3 cLc ^ Juj^SLIIj .(^La^JI ^c)^a^l Cj^LJIj 
. cC<jLjLu_u ^+LLi_uJ I (a JlLa 1 ISLlLu-uJ I ^y^ 4j^_pt_tiuJ I j ,^j_La^J VLj 4_j_L»JI 4_jj JulXI 
t C^LjLj_L>.UIj ci-lxI \ tUji-v ( ^a (jjSJLtS t^^-aVI Lalj 

^5e^>JI ^_y^ c_j^_l>. jf CjL_uJlC 4^yi^. ^j-aVI CjLaL>. ScLc. Jl>»jjj 
4 Miljj^r ts~t\\ dJJj JlLa 4JtjJ JlJU 43l +"ia <- • < <>ljj 4^Lufc j! j>j)I u 11 
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6bU^aaJI CjIgjjJIg qIuuLII 


.4jjjuJI 

(jIoljX.1 4la»~ miU tiiij (jl VI 14 <?h V o £-J^j| J-&J 4dtjjL>JI fU 
3 ^ (j-jjuiV! t ^,a i nj La t^jjju>JI cJjUJI j-a ^l-lUcTJI 

(j-a Cr^ <-Sj-JLa (jjSLa (jl Cy* cr^-J * 3(4 I (j-u) 2 jJ 

jj_3t_uaJ! &J-& jjllll (j_a 4_j 1 VI C< mi miIIj q <M >11 jj-Sfcj-o gj^l 

. JMii^VI Lil^^fpj 

Gemstones 4 mI jJt 4 4 La* 9 y 

Lo£>^ 4_Ljj_ll 4 —Ll^tJI (jjLjtXI (j\jj_La-> (jl Lla (j.t,o3eTu.uJLl (j_a 

^1 t4 —L l ^- T lJI (j_}L*Jll ^juM^aTu L^jV t Cr uJH (J 4 uiI 4_ujJI (j.iL*_a C^jI^ 
t j_LUI jJLUl J 4 Mil L^jV JjLa_o L&1 m 4 < tij . 4_Ljj_U L^jLal J-sr" i ill 4 -uJLc 
4- L l ^ JI ^Ul thtf1(j^-LLal j 1 <1 j j t^L*JI ^j)^<?^lt (jJula 4_aJ^ (jVj 

j_Lcj L^i_jJL^j ^UjjI (j_ ojJj . La^_lc oj-^ OG^LjJIj gi.>> a 11 j c-u^jJI (^^lc. 
J_J tL^_jJLc ^Q_i_uVI Ijufc jj^LLal (_^ 4 4 < nLxJI J-oI^JlII (^^ LgJjJUJ Lfcjl >m| 
4 JUaU (jl clt- LV t Lfejl t Mil 4 _lSI^_cj 1 $1 aj^ JuJl>«j ( jr 3 (jjjLUl Ji>.Jui ciJLIj^ 
4 4-Ll-uJI ijr £t i^£j ->-' 4iuuJ lL}Ll&j . I a JuJl>o 1 a < nL>. IjjJ 

(jl ^a-Cj 14 1 j j > 11 (j_iL*_l,Lj Jj) (j£. 4 J-L < C J I (jjLjlUj Jj) cJiilLaeJj 

(jjL*J,l j-LaTlJJ . CltSjJI CjI j jLj_U IjjjLAJ Lu- 4J La JjCa j_lTuU jllLa (j^J jLjJI 

4_jJLuaVl l^LlbtJ (jj-^J IJ <<olfj (_p»l_4^>*^U 4 _jJL*JI 1 <aj 1 <?<n 4 -LluJI 
^Lj-cjjVlj ^jjJlJj-jVIj (JtU^UIj L-«-A jJI 4-LluJI (j^Ltllj t^l i t n 

(j_A L(_4J O^*-} J l)I c AsiH L ^ Lh°J 

, 4-L l ^ T lH (jjUJLl (j_a ^_ujlj V [£\ VI tjrp^G-ll 
(Jjj-jJIj jLj>.j_jjJlj c_jjJsLjJI j (ju/UI :4jji^^UI 4_ojJI (jjL*-« Lai 

* jljjILlIj jljf^pJlj 

. LaLu-ol 4^JT L^_La Jiitjlj 4 La-JJ^S jL?t>-V! Jl-i^. jJs (jLjijVI (jl ^Ld! (j-*J 
JJ I ^ 4_4_o_jJ_SJ jLjT (j-a 4 _l3Lj 4_lSjJ (j\£j_al,l jLtajjVI (Jlj_j Vj 

(_yll]| 4^_ae^>Jlj j^r i^tl CjLlj l_LaJ j- u S L II 4_jjL_ujV I Juj J-^I j^>Jlj 

o-“UI j . jU-l (Jj^j jf alj /jji iLr iu VI L*j^. qc. V 

(I OJ Mir.) 4_jJm_a (jjs SjLc. i n_t j . jLsta-Vl tiitj 3 jsJL2js 
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QtwuUI 6 w0^3 \jS 6 ^u^AoJI CilgjjJI 


.j ^ A11 ^ ^jLjjjVI 4 JjL_uj (JSLjo jl 4_&L».^ ^ 5^_tC 

(j\£ jloJj .< ti^li i—jLsjj * jlOII J-oLjI ^1 (jl JjSLtHuilj j 

SjLC SJlJvI jJJ J O-t^t-5 CjL_uLI,lj ^Ua (j_A Jjj 


4_ajJji_a 4jjlj 1^ 4 j>*j ^1 ^LLaj Vju 


(3 -Jj-jJI ^J • ||J La ^,<^1^1 ^ U tj (j\ ^ (I m*M ( jy £LJ *L>^J 

I jl_t£. JJ>JI jLtful ^4J (j-AJ * L*-L4->- ^jjljfcXI t—«-L-^ | Jjuililj » aUIj 
^jLSj cjLcL_u Jiaj t jl>.Ij JjsIj-ls L^jjj ^_pil <l_uUL^ tfiLLSLtijj 413 <,o 

-2500 4-c.^<-aj jijjij tu ^U! J^j^.<.u.4j ^U Lu->^jj t IjLJu-la 


. ^_La_oj 4 _o_lS jJI (J7 ^ 4_jJ 3000 


<j-A ^U! 4_jJj ^LbtJ La ^\ ^ilL>o }Ls (j-uUI julL jJt\ j->JI LaI 

^jl 1912 ^Lc (J-ajI ^jJI 4lLsIj_lSJLj 4_$j^5J! jI_3ej>.VI ^Ljj .^Lt£, 

j-Aj^>JI ^j_A da 1^ j <7 H j. ♦ m J *<I*n <^Uj a ^IuLa 4jjj L)J^ 

‘Ls jjI j. a a^j ,*:. ?■ L^_jjj 3dslj-uiiLa . L^jI5 3^_a^_>JI (jjj 
4 _a-5j- 5LJI jLat^Vl JIjj Vj . MIa dajjljj9 4 j^Lj L^jjj (^^>*1 4_La ^Jl^, I 
^ JuS 4_4 jJl3 4-ujj,^ mi m mj 4_ujX.j 4-lLuV 4_u2J^_c j CjIj 4 > «nj CjLLx-sd 

L^ LjJuca ♦ \ t <tj 4j^Lj (jylc. La 4j>-uiaJI (jla LaJ-a-CJ 

: 4_l3j_a^ 2U^ ^U! ^Ij 4_ojL^ ^Jj Laj^j . 4_aj 
Cjj^LjJIj . 4_aL^>JI j&J La 4 \ <^4lj j-4^>*VI 4 _La ‘.Cjj^LJI 

<3ji £l IS> tl JlJ J-tlu ( ijy ^jJL>Jl) ^ 4 ( nj 4_LA Lc.JJ <_JjJl1! ^ _ L4JJ (jLj^j) I 




LiTu-LA 1_A» 4 jVj «CuJjJ_(_ul » ^se_La ^)1_L^I 



c^LJ! 

4_i_i_uo 4-jj-tToJ jl 14J (jjJ V jjJLlILa La L^Iaj :Q^5LlLl<-uJ 1 Jlu.uI^I 



La L 4 IAJ . 
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6bU^aaJI CilgjjJIg qLuuUI 


La 4_Laj ‘j <? (j-sa-uVI £j\j La 4 jjJ 

.c-Jbtkl! jt jt cjL^VI JSLi ju^b 

<>JlA t h* is~)~ .^j-ssL^JI L^jjJ JSJ 4 CjI <nU ^j_a (j^SLu j tl 

^^JLl lLLujj-oSLII ^ia_aL>>. ^aJ t(J-iu-aJI J^_uL*Jl ^^oaJLtS 

,4_3tx^|j 4i_j_a->. 4 jLILlIo 

4_jL£ ^JuLuLaJLail < ~^ L j * J^-a^JI (j-A-ij 4_Lu t_j^_*JI ■ t> \ 4- < ; J_>»^_jjJI 

^LLOJ! ^aJL*J! ^JJ 1J m i iia JsaJL>JI Ijufc ^ Mir. VI ^.t-ua 

alj-tiaiw CjIjjJj J£Lj» (jy lc j-Aj tj-u£ ^Luajh LojL_u Jjj (^JlJI 

j-3tJ jL^.j-jjJI CjIjjIj OJJ J ' *—*^1J- 4 -" 

.UdIj-^ 190 

^j - < - u- > -1 ^)-a aL illi-u ^j_a ^_<_ojLaJI j -C l x j <?ll 

^I LAj-o^ j-a LuLla-^ c _- a (^jLa-<-o Jjj I ^ 

4_jjjL^fcTu 4-t£.l^_aJI £)1 £j * 4jjJ ^ ^j-u-a-tioii 4 _l^jjlj (JLb .^j-oL^-lIIj 

J-a-*J 

..*LbLs*tUi» 

4_aJi^ ^ t4_uJ l*_I.I CjIjj^lU ^L*JI JSLi^JLl LuoI^jlL_u 1 cilli £)L£ 

CjLkLOjJ 4_uJljlXI CjIjjjJIj cl»LaL>J! u i7*\~ (^JLa ^1 ^\ £)£Jj .. ^jL-ujVl 

4_j 1 mi \ £j-a \j _C6 jLjI <J1j_^ <_dJi 9 ^ liinna 4j^tTo.iJ 1 

4_uJ ljlXI CjLaL>JI jjLt-sa-a £)! (jJj-J J/Q>*LJI (j_a tiJLt^ «j-la-LlI CjL^>.j 

(jJLafcj t^ajLUl LaLc (^_<_u_a^>Jl ^j_a j^l ^ ^JIaJI (jr ^ 

i4JL^^ jLaV l 4_uJ ljlXI J|jlj_a <jl J-&J tlAllita LjIj £)JU^ 

J_jl_j ^J^II »VI CjVjuLa Cj^lj JlII 4j^>.IjJI 

J>LJI ^ 4_1jL^JI cVj^ai ^ 3^Lj ^uLcil 2UUJ! 

CjLj)" < <i a (_y^J < till j_aJJl 3jLjJI ^jl ^ j «tlj 2 a i 11 

Ij3! LiJjIb ^j| JuV <Ulu>LII L^jj_aIj Lj^j^Ij Lu_uT CjIjLSJ 4 mm» U 
^JL*Jl_£ tCjLvLujvVI j-i-u 4_ulj_lLJI j n! ts> U culj1 ^ . U-^.j 
j_«_u ^a^jJI Ijuk (jLj (jj^LiSJl LlZu j t4 a < <i*i (jruMj 4 jljjVI t_jjLs Jju 
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QtwuUI 6 w0^3 \jS 6^u^AoJI CilgjjJI 


cjVjlUI cj!_lj 1 < t I I jl^ *2000 j&Lc 6,5 y ^ ^ \ 

I_L*_3jj tl_AJ_».j 4—i£Lj-aVI 3jL5elUI CjLjVjJI t *t\l , >,V 4 _jJL>JI 

^e^u.aA 2000 ^Lc. J (JjjkVI JjJlJI J>j_3JI ijJ^I ^hm! Jjula 
<— a-C.1 >J £)l 2000 ^JL^eJLi 4_jl_3 4 I Jl_A ^ <j; *Vl Jj-iU! ciJM^ol 

4_IjLJL« 3j_C <jr\j}Lj 4-JJ Jl*_IJ CjljjitJlj CjLcUkJI q^A i£j'“ <»ll ^LuVl 
q-a ^JL*JI ^LHj| (j_a */.40 LaSjlscIJLI cjLjV^J l <~XI^~ > »1 1970 ^Lc. <J^L>*) 
^LGI (j-* /21 j Jj^JLlII ^Lul (j-« */24 j ^Lul £)_« /30j ^j-lUVI 

4_ujl*JlI cjUUJI 3j_p-VI LeLc. JV->. L^QI gm<l o^j 

.(jcjjLlJI £ Ju JlLc ^JL*JI 4^ < nl Lo_4 J^jSjJIj 

o Jl^J 4^?t_xllj 3 JuJu>. jjl i^i a _>Uejj tjjA fj^ij-A V 4jL^ (jrdjL3lU JjLaj 

:j^Vl 

♦ LtfuSLlt-uVI uLaL oj-J 1 Juljj - I 

.4i>-jJlII 4olaljJI CjLaL>JI J^LiIu_ul ^jse-tluj ^JlII jl 1 1 »VI -2 
.CjLsL>JI 4_>JL*_aj i tiVl JjL_uJ jJ^Jl33JI -3 

. 4_>Jalj 4 3j 3 -v J^uJLl <> vikJ! ^ jb£i]| oVLu^I $ liU 
cliVju»_4 L^_la t3 JljJlC J_aI^c. jl ur.VI Jl^G £)! JuV CjVLgTLvVI lIIIjj 
^ja ^>. jJj-iSLiJl ^jl 3I]| 3jLjJlj i^^L-allaVI j_$_<JI 

4-oL>JI CjL^xcdIj_ 1 l_La a ^jju (^Jla Ij_jj>J t j_»_t_uJIJ g> 3K-itl CjI^-ulLo 

4jj-».ua jyp m>V <L>JL-£a]l 

I JlA ^^yiljLlI ^JuGi! ^LuV! 4_^_l3j 4_u^ jj-uL-uI ^y-u-U J-i-uil 

. jGjJI 

(js>*2 1968 ^Lc cjIj-jjl33 ijyJu-u I 4_j 1 JjJlj>JI Ijla yy* 

1— l-u G CjH a Lujv V' 3j_l3j ^_l!aj ^jjJuLflJlj dJLjSLIl J!l« CjljJLiil 

4_jJLc <—LLLaJI juljJ jJ ^jjjuLaJI VI (LcLc 120 -70 yyA L^lj, Tmil j-a-c-) 

£j—a oJ—yu^j j_j_-3_U t , \ ,^s \\ 4-jLa' jLj^JLt-uI 4_*J9j ^1 Mill 4 » j" ) 

CjLlLsL ujv ' j^lj3 4_aj 1 (jt ^_ualjJI ^yA 4jL^ tc-jl t m^U tCjljLuJI 

*}UJ jl ^L>.L£. t^jUil 4 j>.Ijj j_<_u c-JLLaJI juljGJI JjL3^s cjUL>JI 

t4jjl (<-Vi^I~4-jj>>jJj-tSo ^^jil l -£^ jji-a j_A Lc ^j-uL_uI 
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1970 ? u) #j*i\ c bi1h 


6bU^aaJI CilgjjJIg qLuuuUI 
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Oij*^jjdl j 4JJUll OUUM 15 Jj-bj- 












16— UT cJlS"J oljJuiJ! ( j-« i-LP jL-P^I jjJj ai 1973 flp (J C. ^ OLlL*Jl AaJ 


qLujuUI 6uo^ 3 jj9 6^u^aaJI CilgjjJI 



\ i \ \ \ 

f. t ^ 
j * £_ 2 

o g ^ 

4.38 

123.73 

393.4 

91.0 

1.33 

4.9 

46.85 

68.00 

2.17 

13.5 

775.3 

'»f r <? in 0 

^ 6961 

«rf i^'^W 

0.23 

5.76 

8.56 

4.00 

0.03 

0.06 

1.43 

0.42 

0.02 

0.02 

1.98 

■r S 
1 % 

0.53-0.29 

15.40-11.26 

38.80 - 24.70 

8.10-5.60 

0.14-0.08 

0.27 - 0.20 

7.50-3.26 

1.57 - 1.08 

0.04 - 0.03 

0.11-0.06 

5.58-3.66 

i i 
£ 1 
3l 

* 3 

* * 
^ 3_ 

^ g 

1968 oiJpL»-i 

16-26 

16-20 

21 -25 

21-28 

24-30 

30- 37 

31- 57 

54-74 

71 - 124 

91 - 127 

108 - 148 

J *. 4 

55 - 121 

51 - 66 

56-70 

66-96 

73-84 

78-96 

81 - 142 

124- 171 

189 - 394 

212 - 292 

250 - 394 
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6bU^aaJI CjIgjjJIg qIuuLII 


j. 4- tl 4 -Ll^ JM i m! M ,,, ^ L-SLLaJ.! 4-jL^j J^j 

^j-a 1 ^ j a Lxj £j-a 4j^Tl>u Lo ^a^LfcTu-ulj &\jla £_jst 

JLpJI LjjL^ £)j£Lj ^ Ju9 (JL^ T l v VI I JlAj ^LkU 4 jj 3 j-^Lic 

1—ljw jJ LjJl^o i—aj-<-u ^-LJiJLj 4_£LIj j-x>* 4 _jj_ju-£ 3 JSLtTuJ Vj 

|j_A La Llj .CjljJLUl j-^-uoj CjLaL>JI *L>JL*_a ^!j_j_>J 

(4-ujulU cjUUJI 4x.L?e_a ^1 jibjj V 4_jl_b M j3~ -.. ^ l-^Jl^JI 

8 ‘‘Lr^ JL5-II J J V M cr^- l£j^ J-*-^ (J^ <>« ^jLj 

q-a Lol^>.jl_^ 32 3 -uL Ll JI {j-a 540 t juJl>JI 5 4^_j_U^M 

I , 8 ^3 i^j-oLstll! (j-* 3 cjLgI^j>. j-Lt^ 9 j ^jjjuLaJ! La1jj>.j-L^ 15 

.^Luzj Jl ^ f 

^1 ^^jseJLII Lr^J 4_jjvl_j cdLofej 4(J^JI jLsejJ (jr 2 *^J- 1 ch 4 HJj 

Bji mi S tl C-<- j> o La J <<o~ ^Lii (j_a JuljI JjL^cl cr^ 

jLst-jJI £j_3eJJ! j-Aj 4^L>oV! ciJJ5 C-Jlii ^s^Ia tL^jL 4 -lu»jV1 
jlLaj 4 4_*_3l j 4_L_<L>. (jVI C-t^e-i-ua I jLbjJt cjLsL>.j t 1 _^L*_l3j cjLLj^JLIj 
4-uJulU CjIjjLII CjLLLlLvI <L>JL*Jl a J^LUI 

3jjj ^j-a L^JL^olj ^yA 3jLaIu_uVI 3 jLc.L ^LcHaVI 

j-l£l CjljJLa J_^_a SjJlJ J^l CjljJL JjI JuJI ^jt^n jt ^m>Vl 

C.<_aL U_s (J_^ ^_Lc.j 4^jL5L«^/l jJl^j 4_j-cLL 4-^JI CjLal Jiielu-uVl 3jJ lj 

cjIj^lJ! jjl 1 ^.Lc-ij <jJ1_La c^j-LLs jjlalll £A ^jyJL Lc^jJjJSkTJI 

. Ljj ^LaH^VI ^J! SLujudl 

.2ulLstl! ^Qj^Tl 2-al>4 ^! 17-13 JtS^tf! 


2ja 






^lr. BJl^Ij jI 3 Ju Juv 4jj-tTuj <&j-». ^jjJuuJI ^j_u_ji 
4_j_jj-*J1 3jLua_>Jlj 4_u^jlII 4_oVLs i4_uj_*JI 4_oVI 
.JL?e_o tj- u SLll CjIjUJI ^yii C^LusI 

^Tt-C. JCJjLlII J-5t^ Jl-LO 4_Uj_*J! ^ylg.J ^jjJULlil 

jJLiJI L4I0 u ^L^u!Jc,Um,lJ0L0U*^ 

J_j_>JI 4-o-jL^ ciJJj ^ 1 f. Jl-A|j) mi tlj 
(jJ ijVLj ^L-Lqjj ^)1_Ll9 ^>*LLo (JLq j u j. <^v%.Vl 
<-La_<_uj V1 o^j>JLj jLse^>JI I 

ol»1 m i a 3jJjl>. 4_ufu 1 £jJl!I 

xiJ-Ia 1 ^L- cv (J_<_u^L<_u t 4 jj <,01,1 4_i3 J-j JI 

dUj^ . I_j_iLLjjj_ 4J C-<->»4_3la_Lo ljt £>j <_JjJlU 
4_j_3j_tfuJ! <,0 tl (j- 0 5^A^L_j c ■<_& jJI ^j-stlu-ul 

^JL*J! 4J 4-uj Juu 4 _L^j^j>. Jj| CUjlu^jj 4j^_uaJLl 
^>.l_Lo ( j_o Ltiaj 1 u-akjJI 4_t£.lj_3JI ^j-oj 

••o' « J ' '" ^-Ul 6^0 0^0-*-" 

(J (llto^M ^JL cv . £yA ^Ll^jJ! £^-5cIu_ulj 

(3o-“o- 4 ^^' o- 56 ^" <0^-9 ‘o^-P o^J 

J J) » ■ —» » t l J>Lj. oJ_*_i Ljj hjLsjjJI (jj»j J_OJI 

4-g.l > 1^1j JjJLsJ! j^j^s <t3jL>. Oul^J .. VI 
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fcoj^AoJI CjIgjjJIg qLuuUI 


.^a^Lt-uVI ^J_l3 f[Al\ 4_j La Lfu £)-o 4 jL^2ULa 

l_^_LAJ ' jl ^ VI ^j_A (jl^ (^^-J-uLxxJI I 


.(^^-OJ^Vl (J1 A Mltlj J iS\ AJ 


^Lc 4 j^L>.j £>£■ 4_jL£ (clljlj-LlI jlj.il) JljJl>J! <J^>. lJu-sjj 

( jy ll!l 4 4 _la}L<_uVI LuLtJjj_A 4 jjj^ a ^e-} Cjlj-JjjJI 4 3U r a 4 4j.i}L ; J-0 1067 
aLaJLlII JjLu ciiijL^ .(_^JjJlII (jkjJI JujL>Jl ^L>J ^5e-LA J-&\ jVI j-p-*3 
. <Lua}L_4jVI jjj^jlII JjIjI JlLa (jjJljlLIIj <LuJljlU CjLaL>JI <_Jj_*JI 
tilij (jCL^LJLj 4_uJudl Lgjljjlu 4 _j_Lc 4_ujjlJI ^p^jVI jl cillj ^-Lt-A 
CjLaL>J!j CjIjjIJI tiJJj CjIj>j^-a JJlju LllA j jJ (J-5CJJ •. JlaJI Jlla CjI jjlll 
^a-j j_aj . j-ifiiLJI ciJJj I 1 i mV t3 Jljv ^ I r. ^a-JL*JI <LjjJl*J,I 

cjIjjAJI liLLj ^a_aI ^ylc. 3jJij ^-Li citstjJI 1 j_a <±ujJl>JI j <^3/,,,a 




Jjj ^a-Jj t JuJl>JI j <<of, (Ji*0 4 j^3cj>JI £jj jL_ujVl ^U^tj Jlla 


JuljJLj 4 *m a A? dJIj Laj 4 jLiuJ^Ll La La JljJl>JI (jl£^ .. I JlA Llajj 4_j 

J <<-">♦ t SjjJI J-L^>J, aLj-^SLII J ts~\C. j_A l_££.jjjj JJ f I JJ-JU 4 jIj-LdL 

/^j 1 «>. -v. jLcLtaij 4 ^j_3J ^^ JQ-j ^a-J jljJu>J! jI VI - - f 1 .>* Atl 



Vj^Lj!£l L-J-t-saJI J_a 3 Jlj JulII ^1 j_iV! La-Lu i JuJl>JI ^I J^itTn-uI ^jlalj-C-l 

... L $lc. »1 VL?c_a V La-o 4L^jLaI ljr ^ Lc. jJjj 

JljJl^JI ^Liw CjLJsLj^I jj_A 4 _j ^jojLj V IJJ < 4_uj_»JI JjjJI lLUTlaoj 

4^jl_tl^VI j^u^La ^j_a <_sVT 3j Mir, ^j-a LjJL>. 3j^lJill cjLjLuJI <- < < ^_Lu 
CjVLaTljvI ^1 4JlaI£LUI j-JlC. CjLajJLa-Uj 44-l>.jJ^-l>JI JlAIJ-^ l j-ulujj 

^j^_*j| j-II CjLtlaLu^l ^1 t ^J.>>" 4 4 _u^jlII ^M_jl jj_A JJlC 44_ti^3luji-A 
t4_j_9 J_aJ_a Jl-u-oj J^il (3 ^-ao 4j-uSLII JuJl>JI ^j-o 

4_3^-la) 4jJ> j-»-<-uil 4 _u^L>-^ ^LlLVI ^j-o (J^j^La ^j-o <—sVT 4jniaj ^_Lu 

JjJl^JIj . (c_JIj-JjjJI 4 3U < a) LuLjJjj^s (jr^J 4(jl^<-a]l 4_J(jy^J ‘(odL^ 
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I^jijaJI QbgJI ^9 6uj^aoJI CilgjjJI pj&l ^ic 6 Joj 


c_sljJlil (jhjt j j»L>J 4 1974 ^Lc. 4_>j) < iicjLLLn^VI 17 

v^ 1 


yW^-V 

oWOj^t 

jJjjJl 

yW*-V1 

oW' 

jJjoJi 

488 

3u_h^- 

4477 

jSljlrl kjj&t- 


5-.-5L.VI 


5.....«..iJl ajslIj&yJl 

148 - 107 


3082 

5_*-iJl 5.j^UJrl 


aJs! jicjJl 


5-JJl 

118 

2^U.I 

982 - 822 

SjjyJl j**- j.!JJ*^ 

116 


529 

5ji 5— ft. Jl 5>J—ll 


5.JJ-JI 

500 


-10304 

f U)l ju-vi 
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O ( jiaM (J Jj~bU oUsL^-l 17—JjA?r 


4 JljJl_>JI CjLaL>J c-Jj) mi ^JU ^Jal—LLvVl Ijufc ^jjLoj 

.o-Ld 03^-^ 773438 J_*IL>J,lj j 5J1,1 4j5 mmj 1972 ^Lc. jjuLtlj 
_» 1975 ^Lc ^ j jlSJLIj jujl>JI cjLsL>. ^jjlII ^ Liu VI (jjLSj cdl j&j 
^ uusujisi) (^jJsa 875) ^LjlJI (j-aAi! ^UJI ^LuVLj (^j-to q^-lLq 16,75) 
4->j) i m^JLI Cj Lila LlcvVI 4JL$j>* £>-* / 6,56 <Luj»*JI JjjJI £)l (tiJJj tjjQ 
4_lU_»J1 oLLLu^VI <> /. 1 ,37 dttu3 ^ Uiu idJlill ^JUII JjjJ 

4-3.1*]! CjLuI ^ mi n V t^JLuail 4 1 1 >M 

V 4_j_u^jVI 3^_tIu_SJI t*l 4 . ii 4*s!jj! CjUUJI ^ ^LcjI 4_u^jlI!j 

Jjuwj JU-"l> 1 cr-^1 ^ J ' ^ II JjVjlII ^-Lt-'uJ Lq-Lu 4_42_$_c ^ Juljj 

mi<?II (j-4 jJLc 1500 ^Su%.j j2a 800 i j-a JuJl>JI CjLcL>. 

4_J_Jj-JlJI LjJ^Lj (jJzJL J a] jJ^-L>JI ci^L-lJI tiJJjL^ . 4_J_U3jV! 

. Iju_4jIj CjL^I mm^VI JLjc-a Jlj L«J . j_u5JI 4_Lq jJ^Iuj J 4j-iutJ 
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6bU^aaJI CilgjjJIg qLuuUI 


iJ-A / 8 J-^-b t jLJjLJ>J! jdL>» {j-A ^LUjV! C.«- 0 . fjA Ldl 

(j a '/ 1,98-1,8 JldJ \ a £ iciJlilil ^JL*JI ^ JjjJ! ^lluj ^Ld^-I 
gULi^! ji_cu_i V^l^^a ^ dJUJl ^Ui! Jjj ^Ull 
Jjj Ml* 1970 ,^Lc ♦ «Lj£.L cLtfajI JjjlII 

/ 17 VI jujl>JI cjLcL>. <j,A L^HjI 4JU^>- &a c-JUJI ^JL*JI 
tjl » < mVI 4JLjL^J 1 JS|jj_dJ! £-d 4 \-3u-uzA 4_jjIj jLju ij-iJu-alti] 

t JuJl>JI ^L>J 4_3e3_(JL! 4 _ujjl 1I JjjJI 4_dJuLd (jy £> LuLJjjj-o j_3jj 

. ( t j_L> 3j_ilc ( j-« 1974 aLc cjIj^Lus c-<_iij) L^HjJ 4_sL£ 

*^L>J! {j-A L^LLjI J J-U2J Ld-t-U l L^lljl (J_d Llj-Ju J-UZ1A 

C.<- o - JUJI * ijy ]->JJ £-j_u-£a3J! CjL>»L l l > .! I JlC Ld->-3 

£ja */.50 ^j_dj <Lr L>JLl ^L>JI ^llu! (j -0 

. L^>.Lul 

Jjj ija j_tuj Jjj jujl>JI j*L>* cjLIsLjI^I 13j^3 Ji3Jj 
cjMI L^ld^j_33 *«34 q .id^ Jljjl>JI ^L>J 4_seIuJLI 4_u^-*J! <Jj jJI 

4_cI_LuD ^.LIJUJ t^ T u-U ^L>JI l jyA dj^>* jl (jy i^t_d ^JULUSUJ J iS> dj (J_uJ 

CjLcLLl^ 4_bl£LI 5^1 ’ < ^ 11 . jljJl>JI ^l_>- <j_d J ^♦ tl Jlj j_>iJ 1 

^-jl ts~i II 0j>-& c_tjL?E_ij oM-J-Ji Lilh ^ (4_j£.j_dJ!) JljJl>JI 

j_jL^JLI £ja jji c . (jJl_L^£ 4 _lL>J.I Jlj Jl_>JI Jj f 4_dL>. ^lr. L-uL-uI J^dTuu 
d 4_tic ^ j-dJJ t4 dt^»d < mj jJI JuJl>JI j# is) (jyic. jLdluu 

£_Ldsa_d) 4 J > n ijUJI 4jjj^_dJ>JI t (^-JL.^d 4) 4 _jj_jIj^>JI 4jjj)^ d^tl 

4_uj_*J! j-uza 4jj^-d^* t( j_Lu^d) 4 _u_lUI 4jj_u^Ld->J I t (Jo-I^ 

4_u^_*JI 4jj^dJ>JI t(^jl ♦ 't i^id) 4 -uuIL^J! 4_uJijVI dlSULdJLl (jjL l^a 4) 

4JjJ •J d) 4 _l 3I^_*JI 4jj^_d->»JI i( Jl^Ij £juusa) 4jjj_<_uJI 

4SJLdJll t(^jL/Ld 4) 4_Lji_uUI 4-jJJ ^ d I £J IS-) d) CuJjSLII 

. I 977^Lc i(ju>*lj ^-u-a-d) 4 jJ>j) » < till 4_uj-*JI 
cJLall ^ SLujjt]! 4_dVl C_1L cJi^ ^i! Ciklu^yij j^Ij j 

LjjLuajv L-ol jrt d Jlaj CjL?kIuJ,I eiJJj ^j_d ciJM f< < <>l (jl ^Cj-J t4jLfc T (-Ldj 

^L*J! jij_dJI t $*• • ■ U, ny a L—j 1 < .r<-v 1 ^j£Ld! jl2Jj *43! j jl>. 

. 18 Ld^ ^!j->.j)!j^ Uj <-JL^J! cjL?e3-Ld ^j_d 
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Ijjjall (jJogJI 6>. u I uljjoll |SAl If 6 Jai 


1980 


167,0 

6,3 

37,5 


1975 

145,0 

4.7 

32,58 


1970 

125,0 

3,2 

25,4 

160,0 

503,0 

20,0 


1965 

109,0 (3‘(JUI (jlSLu, jjui 

2,3 ^U».l 

20,3 j^oJI i-j".■ -I . 

^JlLjJI jjluJll • -j-.^ 

*Lfi.LLuaJI JjjJI *Uinj!L> 

<LuiLi]| (JjJlII Jj^Jt ‘*^N j~,,‘l tUmjILa 


t tlirtTI {jjt JjJlII * 18 Jjjl*. 


4_4_jLSJI 4_j_)j_*JI <^ill 2 lJL>J! cjl^LLaJlj 

4_«^L1 JljjI lllj 4,63 ( J7 _& 1980 ur- u> -J *—juJlscJLI 

JJLj 4_tcl_u-^JI JjjJL J^L^l 2000 ^Lc. ^ 

{j-A (j-ks (j^iLa 105 0jjl3 LvLbl h < tij 1-4-4 ^L*J! 300 ^yC. 

. JljJljv. cj-^ 3 250 -210 1 j_aj 

Mir. IJJA J-&\ J-&J t JujL>Jl CjLoUw (JJA LJU. <—SJjJlU LjLU-sSJ ^yil SjJajj 

iJT £i jlj, a" i <iVI CjLiIoLllvVI ^Jl^j LlSLgJ La I 111 t( jl <L»Vl £jjA CjLj^jJlj 
( j-4 ^j-L 03 ^ 35 JjulU 151 Lai tLdLc. 47 -40 3 jl« JjjJLI Ijl^j 

. 4 < < .1 134 -125 3ju4 Lr i£3 ^^LlII c-J-t-aJI 
CjLaLv. : j $ ("n (^jLjlII c-JL-aJl 4-cl 't is >I 4-oj^Ul 4 jJu1SH]1 4_JjVI jljJllj 
4_cj}Ul CjLjj I-(^j-lj>J 1 ^^iaJl-LdjSLIl ^t3-JuJu>. 

C-JLu^il 4x. 1 < ts"> ^yiLc CjJu». ^_<4>l (j I ci.Lcu Vj iQj-UI d* L ■" t 

4_ujjlI 1 L-JL-saJl 4_cl_Luaj lj3j_aj VLt^ LLLujl < U njj 

£jja ^Jlj t4JjTL>JLl CaljLiil Jiir" < mL ^I-JuJl>J1 CjL«L>J ^jLiJl 

Ul j j m,<? (Jjfj (j^>.jjJljV 1 1 ^ < tiL-ul cjljLiJI <>Jla . jujl>J 1 ^LLJ 
C-j-iLstJj i4_iijjTuJl CjLL illij 4 _jjlj_lLJ 1 CjljLiJl £j-a 1 ^ 

^...cr a, 11 jLigJ CaljUJl ciJJj ^JLjlII jLlIIj J^Iuil 

t4 aK" J^l L^j £-A tA-jiljUi-^lj 4 jj1j^>JI 42LLJ1 ^ 
jLill ^Ltil ^IaL,LL>.Vl ^j-4 / I 3,85 ^j^SJLLoj l_jj-*J 1) J-Slllj ^.LaLtil 

(. 1973 CiLLua^l L.XUUL9ZJ L j» < mUH 
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4_j j-tfuJI 4—jJLc. t4_al_c <LtLuzj 4_uj_*JI JljJl_>JI cliLaL>.j 
. L^J _4 a si , „V1 ^_ < _g_u ^jLiJ | VI 

4_C^JjJLui,l 4 -lL^-«JI ^-3fc-dJI Jjj (jl (j! Vj 

(I : 1 a A t_3-\y < mj ^1 jJtlu-ul eiJI Jl 3 .4_t^. LLu^J I j 4_j_u JuuJIj 

£)l (2 tCjLjJL*_*JI dULj I cLaHaJJ IjJu-a-c ^-5t-flJI (jj£L £)! 

tCjLcLi^ll ojjt jjii-a ( JI^il>.VI (jj* LaL& ^LaLc 

j_uJfcHU 4JjLt_4 fd*J! t4luljj 4-3j^_*_c (JjLLn. tilli 

t«Luij-t]| 4 jjIjj>. ^lc lJlSjUj La_sj 4 jjIjl>JI 4^UaiI j Juum^ 4-4 ^ (jl 

Jl>.I jjl ^ I <_JaVT 4_uI_4jj ciaVT 4lL<_u yill dJJj 

cJJI J mi c. (jt-ljIj C^VT 4 » < <n (jru Lc Ij JlS ^ U♦ j 4 J^LJI Lai 

^ cJi-JL^iJI U| t 2 U^|^ciIij t jL^iyi yL£ 

4_^ ^_>.^_j i_4-4**- <?ii ^ijjtiLt^i aju* ij;r 3 L 4 I 4 j- u 5 o j^i Jjjilji suu* 

j-^Lc ^>4 I JL^IJ Utj^LS o^> ^ cr^! J * J^LJI fl J^luil 

Ljj (JjILitJ (jl 4 JSL 4 J ^LcL^ 4_Lc jJjljjcjj /45tAil 4jjH5cj jJI ciJJj 

4_jL^JJI u U ♦ A i4jLcl_>> (jr ^ jujl>J! jj<m*Ci ^j-c ^IjjvjJL^ 4,44 <?j jJa 
j-l^-jlc. (J-a ju>.IjJI ^I^^>»j) mi L«l .jJLoil (j_4 ^Ijl>.jJL^ 2,98 4>j jJs Ljj 

Vj J -^-4 M_4Lc ciJJjLJ 4_Lo JjtJJCJJ JjjILJI 4j^IbtJ ^jJI ciiKi (Jr^JjJuVl 
4_jLcL>. JuJl>JI Jlu_u£| <j _4 Laij-L£' 26,6 JjJiitJ I 4 -t^- 4 -ib 4 LaLfc 
.JJLaJI ( j-« 19,90 Ljj ^jL^ill ^ 0 L»jt 

<_ < 1 */86 j/73 (jr\j La 4 T l4 t i ^ ^jlyij ^tAil y^j^SLII j-uzlc. 

CjLwLu.4 (JjuIuJ t Ljj 3j_U^ CjL- 4 ^ jLtHj_u! ^Jl La_4 /p ^ Atl 4_lC. JJ 

73 jjl jLi.1 l( jlj^Vl ^ Liaia. j_j£f 

<LL>JLju j_lC 4_lc. j 3LJI ^yjji^ILj! L_ul^tx3 JjjlJI Lai ■ li 3a '/86 

(juvjj JjVl 4 Jill it l*jj ■/ I 72,5 (_yj| 109,7 (jjs Jj^aj 43j^ 1 LjIjls. 

^ae_Ltl (_y-Lc. JUJlj>JI 4-g.l i 1^-1 (_y^ |^JL»-I (J_5_paJI Lull (ju: .4u^ 

JtPtiil 

. 15^1 10 (j-4J La yljuj 4 JIIIL 4j».LijJ oM - 

. 4_iJLiiJI (Jji «~i*it j»j>UI jaatS (jjO / 10 ^3 - 

. i. i j->J I 4jJL£.Ls JjsLuo (j-anL-j (jlj^Vl Jji i*i~ 4j_jjus - 


I^jjaJI l ji>C)JI 6uj^AoJI Cj IgjjJI pj&l ^ic 6 Joj 


ddUfl^f jH 

I LJj, i<~\ C. l c_cLuaJI jl lL1jLu_uJI 4-d- L uo Cise^uo I Jui] 

juaitlUl c_JL^J! j-Lul 1 ^ <—ajljLL<a 4-n.uJ dJLufcj t4jl_iil 4_^Li> 

L_J_ua]l 4-cl i? ^jJj j . / 10 5 qj* 3_}Lc <—JLuaJI 

^-JJljL^J l-j—LLge-Ll. 1 (J^La j-LaL lC-Cj^_l<-u. 1 ( 1 jl-l JlA 

j-usI_l*JI &jjb < ..1-^JSL u J1-^ r,11 -^->jujJ^ i.I 

4-jL T (- 4J 3jl is*i 'fr \ t 4_cl_LuaJ 4_u_uL_ul 3 jj£j ^ lllloj 

..cjljJLail llUj cjLoLv. Mil tJT ij S ^jLcujiii jj-caJI 

j-Sfc-cj CjI ? j ♦ « mi 11 J-j_l5c_lU ^L>* (j-° ^ioLurvVl j Jl3 

q^-lLq . 7700 4_t^ j Ju9j (j^-iLo 6500 

CjL«L>. Lol .^jId Q^_lLs eJaVT J^e-o Llcv.VI jJu9 

.c—<_tj j^j 19 1 <n4 4_uj-*JI ^- u jse-JL 1 
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6bU^aaJI CjIgjjJIg qIuuLII 


I 4_u^-C. ^-(-oeJi.1 Jij ^yi^. 4_l>. jJ Jl&I j_t!o US’ 

(^Jal mi II ^jlJJ CjijJju ^_}|j) Lu_jJ JU 4 Jlju 2j n! aVI 1 A J Jl2j 
.il JlC.) JUj-G^JIj 4(33 j)jl]1 ULuj^JJJJ CjUuJJL^) 

(j-S-J-II 4(4_Jj!j^_4-£aJ! 4l f^gll) J Mlt lj j-Jj-J (jrU Jjj^Usdj 

(jLt-ta (_y3 3 J*T * 4 ^ 4 _j_lC J-iUa-o Jl>.jjJ * (oJ lIc) 4-Jo 3 3 4jjJI 

«LujjUj 4_l>.jJ jSSJj llIUa VI 4(^_^>*VI j-stjJIS) jLstjJlj cjLUl>JLI 

(_y_3 j-L-L-^e-lt I J^Ua-xa <jU JL>. JS ^yUj 4 [1&A 3jl <Tt < mV I Jji < a ^ 4S^Uu 

4JLj_Ls Sj-ILaJ ^JLsJI CjL>.LlL>.Lj £.U jJI 3j_}U j g~ i im i m 4_ioijLjJ! 

. 4j^5c_lII jSLc. ^yil (j*j 3 < >» 1 ^.^jae-UI 


JJ_3fc_U3 (j_4 jl 3_JjjJbj_tS CjLsU. (j - 4 U1 ^y3G JSLuJI fjUIl _}jlJ-C 
(^jTl>o t^jio Q^-iU ^_y-3Jl ^_yJjVI 4 -lC.jJJI CjL jlaL lcvVI £_Ljj 4CujI^-jj3UI 

3 -lflJI 4-iu-G l^VT 4-t-u-u (■_.<■■) Uej / I 1 /j t> , ,.j~ rj & a .,,,'< ^ lr 

4 < 11 g-%. CaUUJI (j - 4 4_uU!l <Lj£.j-lII ^j-c ^JUJI CjLi1dLlL>.I £_Luj 0,2 U_lS 

(j-* JljJlJlII ^_y^ 4^.jj_c 4 (ojIjj JlJj-j) jjit- <^tl 4 _lcCjIjJHIc 

3 1 <«U UL*Jj 4^j_JI 4 _jjv jJjJSU 1 ^ 4-"). -.1 lyUu^ail 4 jI VI 4^JUil 

2 -UVI jJL .^1 ^U^il 3 JU]I lj^ ^ fJUJI caLLLo^l 

3 I 311 ci^J OJ) J ' a 1200 j_3t } CjI i? j ♦ « mi II i h 1^1 "1 '1 a ^^-^UJI 

*eU^I 

4 UIU. 4j*-j**- mi ^yjjjtil ^JUH ^y^ IjjI <^4l JSUlII cjLjUJIj 

4 4_j_LdIj_3_^jJl 1I Jl (j-tJa^VI J.^ll) (jUc ^1 VI 

4_Jj_L?e_J j 3-CJ_J 4 3 tVf A (_^) <—3^-iJLl (jy^J 44-U^JjVl ^JJL>JI C_Jj^ ^jl^JOJjJI 
4_J^J_ijj| ^ 3 ^ ^ ^ I ^ 3 ^ 5 -^ 3^1 4_3la_L« ^4 J. I s\ A ^y£j (^y_4_4il^Vl 

«(4_t£U-^l 4Jila_U) 4j-ij-*-tojJI 4 ^-^^.VI 

(j^-tU c^VT 7,5 ^j-C. Jj)j 3 JUJI I Jufc ^Lv. ^j-c CaLtLLa^l ^JL*JI dJJ b -CJ 


2fl0 





i^jijaJI ijbgJI ^9 6uj^aoJI CilgjjJI pj&l ^ic 6 Joj 

^Lc (J K mi ) (jy-Aj t ^ j a J_aJ_aj 4-jj) mi > <a CjLlLs Llcv \£ 

. M < ..' ^ i~\\r 1 / <>^tl CjLvLujvLj $. LijJI ^ylc. Ji 2 i] VLscjs £jG V CjI jULxILvI 

. LjJ_U_u £)-u}La 4«ini ( j-C. ^LjIjS Juj-J (^jL*JI ^LuVlj 
^ 34 cjUUJ cjLLLjI^VI tiilj ‘ ^ ts *« 4_uj_*JI (JjJilIj 

<_ylc 1 '(I }Luj£ 4jj-JJL 4J (J^eJJI J-Ls 4 3 U f A (_y-4 ^L>Jl Jl>-JJ £)l J)j_<_4jJl 

cJii I 20 ^Jl(J jl*_4j LJU. J.fcu.uj j ^j>.) Lu^-u I 

3 * a J-aVIj (j t3v^Vl ^jLui ^ tillj£j . Jju^aj i{j^luu 

t4_j_5j_*JI J^Lil ^ CjLaL>JI J^LLla ( j - 4 3ju>Jj£ 4 3 U U1 £Jufc ^lc. 

j-jJI ^ 4 i_lLI i_ 4 (<L j3J>U! £jA (JLa-iu. 11 ^4 i_La_u_u_t]l) Ljj^-lxi ^4^ 

4-5Ll.A-tI 4 J t^lji 3 AjjJI (j-^Jl Lr^ ^J^-3 t (4_uU_JLaJI Jjj-tuJ (J1 4 Ml) 
44^V-^ 11> g. l^_A-<-u ^.a-L«J 1J l£.L<-uJ-U (Jj^*) 4j-iJJL^uJI 4_U^-*J1 

<_y_4 3 j-jI_L3_a 3^_j_i_uo CjL<_uJlC (_y_4 j, a Cr^ <— kj^J * (<j-i-uLkj 

‘* 11LjJ_U_u ^jLlLsVI CjLLa 4_*_l2u (^J_U_uJI ^LuVI J_LlJ Clx-L>> 4 4 _l£j_ tTuJI 

. 2 ul^JJ 4iill^i] 

CjLaL>. JJ4V1 4_La */ 0,01 ^y-Lc 4 _jjL>J! j-LLlI I JJt CjLaL>. j.iTl«j 
4_jLaL>. {jt £s Ca]L>j5LII j is^'<c { j r A ^JL*JI CjLL^LujvI CjjJlS Juiij /4j n! /^\ 
jjLuaJ, CjVL^JL>.I ciJLLAj 4 i Mg-v. CjI m» i Mill JjIjI 

^-L-L^e-LU Jl 3^: tiiLafe 1_4^ t3^_u^ 4_ulsljll^lj 4 JLaJ_a 
CjLj-4^ CjjJlS Jl 3] tJT IL>. 4jJLaJI lj_A 4_L^aJ ^jTl>o CjLta_L>J.lj 
5, 8 jj*_L> ^^ 41 ! Jsa_pJ.I ^12 jl3aJI tiJJj cJLjj^LII JJL^ 

3j-tTuTu.U 4 j JlcLSJI jj ->-,^,11 ^Aju C-JLj^J! Jl^v.jj 4 ( jJs3 

19400 1975 ^Lc ^ cJLjjSJI ^yJLLjLlI j-L> .^JL*JI ^y^ 

L_Jij_L?c_j jj_c.j_J ^ 3 U> / a (jLb ^y_Jj_*JI ^JL*JI 3 JL 2 JI 1 Jufc L_a^L a I 
4 i _yj,i_*ji ^LuVi (J7 ^ ciiiji^ L 4 ] La^. 4 J ^_&t c_jj_m 

41 cjjJluo 4llLs 1891 j-stj 1975 ^Lc. 4J c^LlsI o_l>. 

(J-t->Jl 4 -lIc. j^TulII (j-45 L^3 (jl J>3-«-uil ^ t cJLj^J! 

.j^!Jl>J! t_jj_btj 4 3U '1 a 0 ^^ 


a^i 




6bU^aaJI CjIgjjJIg qLuuUI 




500 tjr J_c. Cjj5L>.1 La 151 /S j si 4 _a-l2 Cj15 4jLaLL ^_lL*j 
4jj 1 <<o~4Vl t. (i m*v ^Ju-JjJ.1 j ts~i 'ic, (/ 0,05 (^l) Q^LLtl 

LjjL L>oL 151 La I . 4j1 Ju nj ts> 3t I jJLaJI 1 JlA La 151 j i4_afc l^Jl 

c_j j) t ii ~>iX 1 ^IL*J1 ^JoL lT l ^ VI jJl^j j «jjiSu d!I5 (j-A Jjal oj^5 <Lu_u_lIL5 
(J^-lLa 31 ^1 ^l) 4 jLaL>. ^JLaJI Cy* ci^J OJ-A* <—5il 63 ^1 ^5tj 

(j-° <j-L C —Ll 1 Lr^J -5 ^ (J-^J-ll ^-LLllvVI j J_5j La£ . (^j_u JlxjJj_a 

(JJ^-lLa 200 ^^1CjI HIM Mill t 3 <S)1 't A ^UJI < <(Vl .JJLUI 


•Jkj 


4jI VI t^_yjjj»Jl ^aJLlJI ^uJuJjJLl Cj1jl>.1jj qC. 4JLia CjLajJLlUj 
• 1 ">■ < 11 0j-i2->- ^1 La-^u 4_£l^JLu-u Ju£.) 1J)i^-cuJ 1 

4_la_u!u£LJ 1^ 4JLlC. j Sj_Ljj?e_i-£3^ 4_<_oj^» (^^1^ ^5) 4 j Ji^jlu_uJ 1 

CjLaLv. dJJjL^ C^_5j_c.j * (^j-^> ^1 ^ 4_5 _L»_Laj ^.o-la-LJ 1 ^j t iij gLtTu-u-u ^jljj 

Cx^j_cj ((jy M i ^ lj-U < j.liU VL i_jjj9) 4_ujJlI,1 4£5_aJ11 ^ 

. (^jl£Lc 5 j-A^>* 4 3 tV< A 1 g Mjj I 4 JI a Ml) 4_jj3j»*!u]| aIj-ST I/"ill J, <<Q A 

3Jl-ljvjJI 1 ^ Lt Cj1j_jJl5j '~>1 a** 4 (^jl£Lc 3 j_a^) 3j-p*V1 4 3U < 11 0 j_& 

8 JuJu>o C-ijJu-u 1 4^ jy jj_*Jl ^aJLlII ijr 5 ^a-JJl_ljJJ-aU ^LL CLUJJ>. 1 ^1 

-^ajjluJ ji.1 ^Lc J < m i j >j »ji3Jl ^j-A X 0,31 ^j T ^j ^jliLVl ^j-A ^jV-a 

^ J? _5 3j_<l>J5j_A 4 jVLa T l > .I (j I VI-^La T laI (j_A 4 3^1 > nj La Jlju ^aJ 451 ^Cj-J 
-^JJlII £j jJI Jj5e_<^3 ^5 ciJj," lill ijy I(Jl k-ilij 4 _UsL>.J 4_U^JlI1 J>LJ1 (j-A ^Jlc 




(j^iLo 250 (1972 j»lc. cIiIjjJlSj) ^LlII (^laLLo-V! ^JLj 

i_kl I 43 ^*-1 1975 j»Lc. (jl5j * j-iill Jj . .I^I fyja (jla 



(_^l 3 <_M>-JlJ joJ 4_iSLIj i (Jkiaj ULp-l Ji»" I .ilj SjjjjlII 

Cjl£k_u_uJ t_j}U. ^ hit /"tl JL>.^J i<L lL^X <l£.l ) IS) 

iJ js 1 T ! J-*^'^ Cr^_9 (Jl a ui 
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i^jjaJI ^9 6dj^aoJI CjI gjiJI p^l ^ic 6 Joj 


Clt-JJV ifj Mi^ljJLl « I UV1 iits. »jVl c_JjJlIIj j-lj 4_IllaJ-4 

J/U_aJfc_uJI ^.jl^XiJI 4 4 _uLjJI 4_JLLl]l i_J^_X_JI ^3 3j_U-^ ^J-ftTn-u' 

4_j_U_*JI c_j^_xJI J-j-S (J»*< i ii I JuS t 4_}l_Lc LllLlL {^2 1 <>>jt 

i n^r Pit! <- \jse .jLstxVI 4_3la_Lc ciJJj^j 4 4 jjL<JI 

iti-L-X t4_u9j-_tfuJI £ 3 j-j1_LILc Oj-JJLUS J-^lj-A LJJu^A Lt^OJ I 

^LLVI jj pj 4 ^£jJJ ^aLxJI £j-a ^jLlL VI £j-a dilj_tji£. 4_L« CLl>-^s^j-uj\ 

44jJj t (nil 4 _uj_*JI 4^U-tl ^ LuojI £jr\ , nrr ntl Jlx jj j . 1951 ^Lc jJia 
4 3 L> t a j j-jJa-U J-^xj £*Jjux Jax.j 4jgj mi^ Hj eJijLLaJlj Bj-isz-ud (j^LLLa 

.(J^xaLx 

(J7 ^ cLi^sL>.j dll jjLilt CjLoLs. '. L^io jJLjJI I jut j.sl 1^1 a 

diLaL>. £ya t (JjjjjLtJ! j-sj£3 LLSj j!^ i,!j lCr L°jJI 

Cili cjLoUJI ^tV 2UUJt iC^itLull cub^UI) jj ju»JI 

<_3J| 14 CjjL^ ol i j< iI .it! 4j|jiJ clijjja U£ 

jjl‘(j-Ia jruj^Lo Sj_ii-c, jjus La j-La-tl (j-® L^j ‘(j-Ia q^-iLo 

iyl < » " tl diLla 3 » I>I jl 4i^ (III (Jjjlaj ^sJL*JI ( _ r 3Si3 jijJjjLiil 

. (4JjLoL>. ( _ T a jlAll Cj- 0 (j_j-iLo 351973 j»Lc. j) i 1 ntl Jjl«J,I) 
Jujjj (jJI «L>.L>. jjSLj ^jlj «Lujj«JI 0 JL>.|jj J <~I~ i a jajjJuLillj 

• jUjLfllllj l . i ~I Tr 1 11 (jjs 


(jJslja (JT ^ ^jLsj^Lus ^jl4^VLuill j (^Lui,jSL!l) 

• ism ISLa ^jJI J^^l Crll LsjfcJux! 4^ 4_1^ eJiJbitJ Jl^Ij 

(j^xLa 14 (jr A u La Lx ^jj^JLaJI 4 jj) > nxJ.1 4 _j_I,L*J! Cj Lila Lllx VI j 

I Jl_a ^1 t <>*j ^VLlTJI jj< „<V (jJo t Mi 72 j ^1 j j lj-5Lll Jj«,.<V 
^VLlTJIj ^Lu^dll Jlj Laj 4C->j) > Mxl I JllusjJI (^jL_uJ 4_j^ (J_cJ_c Jlu-oj 
L^aj^xj ^j| VI 4(_ r ^l£J! ^L^HaVIj 4jLl*JI JL Ijujlx LLuTu ^^yj^jtll ^JL*JI 
CjLaLxJI 4>Juk Jlxjj JLaj/^ll .4_UJ»*JI J>UI (jilAJ J^Lj Ju9 
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6bU^aaJI CjIgjjJIg qIuuLII 


CjIujulII 4uila_L4 * ^ig^LV^ukj J-jJ-j Cf^ 4_uj_uk ^£j|^ J^Lla 

*ljj^_<-*ajLi j_u^illj <—iLj^ jkLu ^ j t<~iA i^3 gjjJb 

U-^JLlLs LlL> . V CjIj-jJlSj »1 Ur.I ^IjI ^jlHSla-LlI (jLjluk C« < »jJ Ju9j 

5,5 j_5t jj ^VLuj Jm < <i^l T I 3 ^1 jjv) i_jIj_} ^j| :^LlII Lr^ 

J-5fcJJ Jutcu^ I <Jdl 13 ^I^X.) £uJj_<JI t <—3^1 

t4_J_U_*JI ^J_U_ul2j,Lj 6jj^ CjLu^ (JJ-&J i (aLu$_U JLU_U^| l—SVT 7,5 

JLaIo*! 4_c*.jJ^u»Jl Jukij-tiuil j-uHuj ^l^ifclL-uVl CjL jLualLsI Juu ^j-ujJu 

f.\ [p- (jl Jj-toJI C_JJ_L>.J 4ulal^ <7<iJ jJI ^j-4^1 (jrt-»jL*Jll ^jjJuk JJUaJI 

CjIjJ^j JuJl>JI ( j_a 4_ujjlII J^LlII CjIjju 4ju^_4j 3jJ^j C_ul^ lLUj 
CjLaL^. L^jjJ 4 -U^jlII 4_aVI (jl JjLcJI I i j^s> ^yt-U JuLlj c-JLl^JI liluLu-u 

^jLjJI <—JL-^JIj jljju>JI 4xLlu 3 ^pJI cjljJLlII 

4_I (jl ^JLjlII JujI La |jl CjljJLflJI 0 juk ^j_A 4-oj^UI CjLuiSLII ^^Jk 

(jy-2-S t 4iUJI (J-OJjLHI ^j-A <-LUj JU^Lj ? t—4_ci_LuO (J I rtf Mill 

oUSJ!J 4 jjujl>JI ijJuLlu-uJI cjljJia <>a ^UJI ^tuVI 1974 f Li 

.20 La£ <—JLuaJI 4-cl ) is ~\I L^_La 4uaJiir~ Mill 


±X*}\j jjjJ-l »pU« 

^iJL ^U)l jlrfUl 

SjJujJ-I dL‘L«Jl oljii 

%80 

f u 25.000.000 

>-* 

%40 

jlj 600.000 


%65 

f u 7.300.000 

rj/“ 

%50 

jii 24.500 


%70 

jU 80.000 


%25 

jli 43.800 


%80 

jii 35.200 

f^UJt 

r u ^ 2000 

ji 12.700 

(r r^j^ 1 


M4 


(3 L$i» 4j.Aj.bM iiJjL*Jl oljii ^ ^lUJl £151*5/! 20 —J j-br 

. 1974 r u V-UI 










i^jjaJI ^9 6dj^aoJI CilgjjJI publ ^ic 6 Joj 


(1974) Ijla c-JL-aJlj ^LuVI ^L^.! 

c-JLuaJl 4-C.l—Luo ^1 —ll>-' ljLui> j Ju 9 cil!5 ^ If. LuL^j . jjJo Q5 _lLs 710 = 
Lu.ttj LuLj^j .cjljJLlII e'jjb { j ) a 2000 ^Lc ^JL*J1 (j-oL>JI 

*21 ^£i 4 LjJLo- 4_j_U_*J1 4_c.L_uoJ! ^j3 4_*_ulU I JiifclLuuVI 


tJUJIj JijjJ-l K>u= 

^uii € m. 

5j Jj jjLl oljJi 

%80 

f u 25.000.000 


%40 

jU 600.000 


%65 

f u 7.300.000 


%50 

jU 24.500 

cjbjsa 

%70 

jli 80.000 


%25 

jli 43.800 

0^1 

%80 

jJi 35.200 


f u 2000 

jii 12.700 



<J Lfri* jJjL-JI oljli 20 -Jj-U- 


:gnUJt 

^Ju9 ^ ft j mi j ^^-tTa-iJI ^aLLseJU 3 JljLs CjI jlal\ ^j_o 

(jlab (j-a ' L« £)l ^J_LjJ ^ To - c—ufcjJI ^!uiitlLuo^I 

IJ 14 ] 4_«1 JtitLuul ^jLuujVI I Jj Jula 4jLcL». £ja ^j-oLscj ji^ 

cjLoI jlocIluoIj SjuJlc jLLLb l-LIj j_aj 195-190 jot_L 

• * ^IjLOtlLuul VjJ i4_0*llul J5 |Jj 2J (J-ulotjJI ^LjILxVI _}L5L J 44-C.J-LLfl 

oLaL^^ */ 70 j_3jj..4>j-j£j^ uiVl Jlo 4 <Jj 1 cjljlaJI 

^jojIocJJI CjLsLL. • (jy-tb fdL*J1 ^£i 4-u-a-Uj 4 _uJlJL 4 <Laj^»| 4 _juj I 4_ij_<_a->Js' 

(_JJ-C C_JJ_L>. ^ CjL«L>*j 4jj_u j Lr Lj-4l) Lt £ 

4 1— Lu a I j j 4_uj_<_u^Jl (ju/Lotill CjLaL>.j 4<Lj 5L^_«VI 3 jLStHll CjLVjJI 

4_j^LiJI 4 j m irt 1 Ul 4^ jy ILt_i£ij_4aJI _}L>uVl Cf^C -jLJl {ja ^jj/Lstlll CjL«L>. aj 

jj-ulot_tU 4_J,L*JI j_}LuoJJ ^JU^.1 jJl3j_9 4^JL*JI 4 £jJlla (Jj^\ 


2fl5 









6bU^aaJI CilgjjJIg qIuuLII 


400 <4aLaU* o^-La 340 j^e_a 4aj_ioi^_a cjLaL>- 

<j_uLsfci]l Q^-JLa 38 I ^aa i Lo»jJL$_ i 3 <J_aJ_a CjLaLv. jJL^ L>^ 

t)l iTinia 4-jjl 4l 4 LJLv 4ajl <«*V<4l J_t£ _}jl j-a C_>LaL>. 

^Jjulxj (LaLc 50 3J_a ^JLjlJI a 4_>j) < <i>«U CjI jULlL>»VI (jI jJu9 Juilj 
(jLa JjulII I Jijfc (jn a 1 )j ^j-U ^ru^La 6,9 j_3ta 4>jl JuLa ^^_L_U g~n»l 
LaLc 58 j-%-9 j Jloj t 4 _ibL-^I 3j_a ^y_a5J5 !_»_>.jij-cv- L$_l 3 ^J_aJJ.I Cj Lt^ LlLvV I 
L^JL*Jj LowjJjj&b 4a_}LoaIL3Vl ^_tc Jjlji.1 lLU 5 <—al <>n 

(j-ubtlJI C_>LaL>. Lubjl 1 fair LafiJ ..J^LiIa_uVI 4ajl </-h41 JulII 
CjLj^Lu^JLsI jj_a Ji_jj_j 4 _LjI!£ ^-uaLlc. ^.Lc. laLp*l ^jIL>a Jl£ 

..tiJLjJlj CxJLi^SLJIj ^Ju_i]jJ,Ij 4 L-ufejiil : JlLa *Jj* mhII 

jl j*L>J! 1 j < >,L-ui lj_ua_Lc ^jj5a 4 jI5 Jl>. ^j-oLstlll jjl La£ jcJI 

.L^Ij 

^j_a VL>. 1 h*w| £)j5a Ju9 jJLaJI IjlA C_iLaL>. ^j_a ^_yjj_*JI ^aJL*JI L_a^j-aj 

i j r c. CjULj-JI 3j-£j Cl<— iov. jj-a 4 ^^-jvVI 4_j^JL<2_1I CjL al_se_U 4 _l<-u_LILi s>j j c 
L^LLLu^^o!^1 oLaUJI oL^jJLjj 
<- « mi -v £oij 4^*L>JI £)-* (j^iLa 300 (_yJI^>. 1974 j*Lc ^a-IL*JI 

43) 4_ojJlU 45Ul!j (j^ola 700) 4 ja m.L$] 1 4_a.ijVl 4flUll SjiijJt 
LaLojj-a 4ajj^_a^*j ^3,2) 4 jJjjl^oJI 4_u^jlII 4£LLaXt_£ (j^-ila 

4jjj)^ a^» ^a3 (^ru^La 9,3) £)l 4 jjj)^ a yj UL^ -0 73) 4_La^L<jjVl 
4 t mi \ da-<-4)jILa ^_l1c.I I5jj t(jL>.lj ^j^- i la) 4 _u^jlII j^a 
^j-a ^AJ^La 4,5 (jyi^. c-Jj) < <i^l»l |aL>JI /1 , 5 CjLaL>JI 

4-jjlj-a3-<-ol j-a 1 1 ^3* <>> ^1 CjIj-jJl31II £>JJt> j-iujJ (jj jib 

>_ij-ioj^aj Jijj>.j_a jjfc La (_yl£> a La ciJJ5j . (jjJij! I Jafc 4 jL^j ^ylav. Cj LbLA^Ju-uV' 

4_j 1 < ii -v Laj tj_a^^M j-2t_t]l J^Ls ^Lv.VI ^j-oLstJ ^j-a 

(jy-^ 4_j_iJ^_aJI j taULl Cj_>i_jj 4_<_u_jLjJI ^3 4_1j La~a CjLaL>- ^j_a \l • 3",,,, a 
^LljVI ^I n j .^jLoalt^VI ^LUI ^-a j£.LaUJ!j Ll>» jijJ5oJI 4_uJa^ 

. j Ju^aj (jls L_aJ I 18 

jjLo^a ^j_a /. I , 35 ■ 3 a cilLcaJ ^j^jlII ^a-IL»JI (jt ciJLlj ^y_L*_a 

CjLaL>^ ^j_a Jl_j_odj j-j-^I O-ILjJI ^JLaJI LLLL l aJ La-La 4^aJL*JI 4aj > n -*\\ 
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I^jjaJI ^9 &-upAaoJ I CilgjjJI fXXH>l ^ic 6 Joj 


CjLoLv ^Jal— ll>.I qjg <—al j. m < >iVI CjI J-ju-u JJl c. 1 lit i mv jJj tLJ^Lc (j-uLtill 
SLuHti! JjjJL] I^aLlIo Cjc. Jup <^L>JI JJd^u dJISJI fJUll 

4jLvLllv1 Jlj_u 4jvLjI dJfcll ^JUJI j. <^~4l I31 Lai. 3j-c I , 6 jl JU2-4J 

CjLojSlv ^j-aise-o 1_3 _<_uL_u! ( jr L. 4j<>>4 L^jI .3j_c £rC5Li jt Jl3^j 
L wMc (O.P.E.C) SUiflJL* jljx. ^ (C.I.P.E.C) ^L^ULJ 3jju^i.1 JjjJI 
3 _j_^_LLII 4Lfejl * mlj L^lj. 4~ t nlj i4_jJjVl CjL«L>JI 4 K Mil 

. 4jj1 i«-h4V1 

4_j_C. Lu-oJ! ^£i / LjL>»"v. L_uL_iLa i , ,,1 j-Clxj ^ 

4_j_jjJLJI 4_i£.Lu-oJI JjjJ I ^3 j-Aj 14_u_u / J>j-b / CjLal^_vjJL£ 6,3 4-cLc 
Lq-Lu i I , 2 1 _Aj_lC 4 -3 4_AjLaI<il 4 _i£.M ill •JjJlII 7 # ^ CjI jJL 
^Lc . 4_u_« // LcIjj>.jJL^ 0,17 4_l«1_LII JjjJI < <d 

lilj « 4 g < n ) Q^-lLo 350 J_V 4_J_Jj_*J1 4_dVl jljUU ^JLj (_5 J_<_u 2000 
4_j_aL<JI JjjJI ■ L ,,.jJLa JjJev ^ 3 <j,,, CjM^L-ul Jjuua 

L«l iq3& lJjJi 59,5 (JjS-llm ( j^c ^jJLuJi ^LlvVI (0, 17) 

JjjJ! ^ cJ^L^lujil JjjlI jl>J! jJLu jujl 151 

(j-aj ‘-^Jl 350 ^ \ u i (i (^j) (Mill ^LllvVI (juvlj jA_a 5} <LajL33JLl 
<L-oLvj ^jUJI ( _ t 5 3 j>^vjJLI jjljJLl 4 - l 4-ll> ^j-c ?.JljJI ^jJL 4jL5 ^3 

cjUUJI ^JJ 4^Lus^?Lj t^jl4jjjt ( mIIj o^\ 

(j-d LojI 1 ^ / d ♦ j i L11 3jLc L^jjL»_4 L»_c L^j Llc>. 

^j-oLt-oj-II CjI j L L J l- ^ I CjjJl^ Jl^Jj t^)Ltjj_}Vl 3Lev 4 _^jJl 3JI ^)jL*JLl 
jJLL 3 jJl 3-4 4^jJo (jjLL 141 LiLc. CjLLjl-u-uJ! 4_ij_<_u_y-tI 

I 500j_2ej jJl-lj J-cJ-c 4-i^Leol jjLt-o-c CiLubj t4jLsLv {jt £s ^-oLeojJI 

£j-a 4_lU_*JI CjLLLlLvVI La 1 tj^L-oil 4x.j-o-a ^j-oL-ojJI jJL (j-L (jj- i la 
735 j) -> a c-JLL-a t4_3LaLv cLjJI 3-^ 3 jJl 3_« iS^CAJI ^ ««3 < cJLjJI 
tjjL-o-o 3Jlc 1 3jJuCL<a CaVLaC-vl dI3 c^L-oj 4^j-L ^jj- i La 
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6^u^aoJI CjIgjjJIg qLuuUI 


1 4_3 ^JjoJjo >>• • 11 j ^^3 ^_lc 1 ^ <>*• < 

3-* 0-1° 3$^° 750 j-^-i jJulI! Ijl& 3 -0 3^° cl)>^q 4850 ^JLj L^JLa^>*! <_y3 
3_a (j_L> 63 j-st-jj t^JL»JI cj! Uj**- aj jLstJ i _ r a j_j_be_Lll jui^, 

.^_a^>-VI ^_3e_»JI ^La ^ 4_L>»Lt-uJI cjLlj_L^JI 

^JljlJ La Lcj-j c_iLuiaJL c rti»A4 (jJ^JLaJI (Jj Jufc 3 _a l_a3j1I La! 

J< mi ij mi ->i1.1 caLdaLo^MJ cjLuL^^VI^ cjLLuJI ^j_a ^_uSLII j-tiiu 
a^LJL <gLaL>. 3^-U <-->j)>toJLl ^-LLll>.^1 ^La^-I 3^ 

tiJLjJI 3^ Cy* 3k 3^^-* 3,17 43-L 33^-* 7,41 j^e_u j jJL 4_uj-»JI 

Lh oL-oj3Jl^ 3-^ <—111 80 o»L cjIjjjlSj cilia ^11 a! . cillj^ 4 jLaLL ^3 
llLLj .j_a^VI j_5c_jJI £-13 oLaLL ^^3 ttiljj 3JLa 3J0 l 3J ! 290j 

c < < ti^ 4_uj_*JI a^LJI ^ 33 3_L=Lit l_aJLj 3jJlLa-CjL^LjIL».V1 

(ciJLj 932 j ^j-ssLudj 1657) 4_j_>^_*JJ 4_5 JLaJ,I . ^_JLuJI j_3t_Lll L$jj3j 
4 j mi \p-Il 4 jji^-a^>JIj i(c£Li3 13IOj ju3j 328) 4_jj_jl3->^i 4 jj^-a^J!j 
t(ciJL3 171 j ^-oL^^ 89) 4_uj_»JI ^ •'^ a 4jji^^_a^*^ i(cil)j 170j 300) 

£*3 CjLaLv. ^3j ^(ciJjj 583 j L-sdj 43) 4jaj)t < nil 4 _u^_*JI 4£!JLa11j 
.( ciLj 290j 80 )j_a^V| 

4_J_Cj_j_3JI j-jlL JjJlII 4ini <!L ^3 ^LuVI La I tCjLilsLLO^VI ^yJt ciJJj 

3 L 3 ^>La 4,5j ^aL^aj 3 ID 35 ^-° 7,53 1975 ^Lc. JlaHj 

j_5tj (4_uj-cj <l3j-J.) 4_a 3 4-g-^a j 4-t^.l r JjjJI lLLL^ILuujj . 4jLaL>. ^ jy 3 
JjjJI i mi" La-Lu ^LLI 3 -° >^®8 j L ^- 1 3^^ 3 -0 > I 

^LJI £LL)M 3 ^ /. 12 t ciL 3 JLJ ^UJl j-LLV! 3 ^ /.10,9 ^aLc ^laLJ! 
jIj-lu-uL cilia jjlj ^j 7i"(] t ^L>Jl 3 -° La t h 3 -^ jAi ^(j-^LuojJJ 
t _^>L^j_II 3 _a j’LljiU 4 -l^.u-L! L j ‘A • / «^s a 4_*_u^2_a 0 I 3 I 3 

4_5c_<jjIj LaI Jl 3! c-jj-illj 13^11 j ‘IjM^II c-ijjtX! JjJ^I 33 <_dj3-Jlj 

mi } ^LuV! 3^11 j 3ril<jJI jlLa 3j)JLi]1 3JIla 3jJlju ^^3 

j-LLiyi ^>A /. 2,68 icilj)!] ^UJI £LL)f! 3^ */ 0,86 ^juuj V ^Li 
i£ji a L-A-t^aj jl l«n^A 4 _ujjlI! JjjJI aJLUu-tail] 4 a l^» ♦ a jJu-aj t^j-oLuajJLI 
3!^ cJiiI 30j dLj 3la l3JI 15 -10 jjv L^jlajlj C.JLL jlaJ 
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I^jijaJI QbgJI 6uj^aoJI CilgjjJI pj&l ^ic 6 Joj 


CjIj-JJlJIj L-i-lixJ*- ^JLUi! JLUU-^JI i ft", , ,,1 ■ U, , ,,j~, n £±g j 

4_L_u / iciJLj 4_u_u / I 37 , J^e-J jJi*JI I JlA 4_jI Ju 

£j_s_5e_a jJLu (jl (jl£LI JjulI! I Jl^j 4_ujjlJI JjjJI CjJu>J jJj . 

L_isJ I 179,5 djjJI t^jJa ‘ * ^ I 131 ^ I I £)—*® ( j? j) < mi 11 Lg£}Lg_u_uI 

Jjud! I /8 4 ? Ml II JjjIII iiJ ji ^ < m! Jjula (jl ^y-uu dljj .(jls 

.ciUjii^Uil Jjud! 1/6 

(jl (_yJ! J JMI) (jl L-A^fcj CjljJLUl (j_a 0j_A (j^ (jl 

4 < m aL>Jlj 4 _sljI^JIj 4l]llJ! 4_ujJJ JlL>«j Lx-il (j^LctsjJlj tiJLjJlj 
i t\l ^" , ,,VI^ SjL^lTJl] 4-l<-uJJLj dJjj iCr ]!jli! ^Jlc. CjljJLiJI c-<-u^J 
2Lp^JLI (lJL^JIj) jjjl^J! ^ ^ ^UJI ^Li^l j>L^VI 

. 4_uliiJ1 4 ^jjJ,I 4_jij 

jl Mil iVI 4_JU_uljJI 4_u Jl»J,I <- • < <j_a CjLL_uj_»11I 

^ j j ~j cisl r oL ^L^TlaVI Jj|)j Ju9j .4_Uj-C 4_IjJ 13 (_y_3 

^LoZl&VI SjLjj j_c 4 -lIc c-JlLsJI JuljZfj IjJ^j 3j_p-VI CjI J) 'i Mitl CjLL-uj^JI 

cjLL^j-oII c-jjmi^JLI ^jIdLlcvVI jL jlUj .*1 julII 4i5LA^j ^UJI 
c < mi ^ i Jl^>.j_j £)_« ^jJsd q^_lLo lJi]| 53 1974 ^Lc cjIj-jjlSIu 

(*/5,66)«;ljj^j-iaJIt(*/6,22) jina(*/75j54 _l^u_Lj )^ 

(*/l , 7) 4-jjp ♦ mi H 4_j_jj_*JI 45ULIj (*/2,0) (/3,3) cr^J 

.(/1 ,2) 4JL l >JL 1 (*/1 ,2) j (/1 6,) (/I 6,)(j_uj jjj 

CjL j-<-uI ^y-IaLuJV' (j-« ^L*JI jLU-OjJI (jl JJcfcj Lx-4J 

(jl LlI (jl_£ ^LJL ^ t ls 1 < t ?i< <<djLL sLJu-l1 L*_u t4 _*j^-<_uJI 3_iLjjJLI ^JjLs 

(_yj^jt]l Jlu-^jJI (_yJI 4_u^C 4Jj^ (_£I Jlu-sdjJ 4j^lU 4 wnill Ij-iiu ^ jUj 
jJl£ A , >.j Alt ^iLaiJI Juu-ojJI (jl^ (^yj^JtJI Jlu^jJI jjfc cillj (jl^ I jlj t^L*JI 

(jl C.«-lj JlSJj .^L>JI ^j-c ^jio (j^iLa L_kll 130 j_5c_Lj Jl^jlII IjlA J^ljl (_y^ 
*/60 7 , 0j! JlJLs Lo CjL tlaL llx^I dij (j-<a cLITl^j tlo < njV' Lj^j^I 

(_yJL^>-1 (j-« ‘/38,46 (Jil_4J i?jo-j ^^jjjlII ^JL*JI (jlj t^JL*JI cjLiIoLu^I (j_c 

1^1 1" I 4JLjl^ gUUjI cJLLi (jt V (>£Jj .(^UJl (^La^VI 
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6bU^aaJI CjIgjjJIg qIuuLII 


l_ 3J| 30) ti [^2 4-^3L>-j t 3j_p*V! CjIj_u_uJI Cl^j Ju9 CjLlLLll>.VI 

- A , ,.j Alt 4 _jJ,L*JI (j!j_<_uVl M i 3~,,. ^ \jjjju Cj Jjst-L<_u La- 4 (,j_L> (J^-lLa 

JuL*_!l j_Aj i libJ l>- j-^Id CjLL_uj_ 3JL! ljujL>. tjjLt*a-A dl_LA (jl La£ 

^IdI j-tjJ 4 JLL 3 JLI 4jjI_ 3J! djL^jJI tjLstjJl ^La 4_ul_3_<_4j^3JI 

djLsjJI cjLL-uj^ cjLxIaLjIo-l cjjJlS juaj tjJLc 200 ^>. J^ajuj Jjjill 

Jd L_ljj_ 3J < nj L 4 J (^1 l)J) J' <—dll 300 ^>jl_a 4_jjL3JI 

i_4Jj ^j>»T jJu^a-A LCaj 1 dLufcj . 4_tjijLjJI cdi^C, ^ jy I(JI CjLlLjL l l t wVI 
CujIjLV! (jJula j-&j (jl t Midi jdJ j 

^ ^ jJI J_u-di]L> (j_oj JlJ jj« dl £jjq 4_xCj_lJI cJJj CjI Jl>-1Ijj c-.«-lc I 

Juljdl 2ULU>J .. I Jl>- 3 > d t-*l A ,..j Alt 4 _lU_*J! CjLlLLll>» VI £)I id! j 
CjVjula ^Lj j i4_t!L>JI CiVjtdb ^ljdL_uVl_j Jl3j 3J La (jr LaJu C-uj^j i^LUluj 
. CjLL_uj_3JI 4_C.L?c_a ♦. 3 Jljju jLaVj 4 ( J_l3Iu_uJ,I tjy£ 3Jlj{jILa 

Ljl>.j i^LaVI ^yc. cujjdL! LiZul La Lila 1 cjLlLLll>» VI ^c. dlj 
(jy-bj £Llj)M jl_A_Ca_A Ci \ < jr lJI tU 3 q 4 _ujjl! 1 JjjJl (j-A Ljmi £)l 
(14) <_jjJLU .^^L^ ^L>J1 ^j_a j^ULj 1975 ^Lc cj!j-jjl3j lm 
(0,55)j_^_a (I ,4) ^jV' (°^ 7 ) ( 3 ^ 5 ) ( 2 ^ 8 ) ^b^udl 

£)-a g-ldl ^UJI (0,7) 4 JLl>J, 1 (0,3) Ljj)j_<jj 

^LLVl 4_ud dlijjj t(24) (I06 )j_a 4_Ld! db cjLdjdl 

4j^Lj Jl>.I nil j^LJI (j? d!5 ^juiaj (*/22,9) 

jUuVIj (/ 42) adj^Vl 3jL^d! oL/^JI julj ^bjVI ^ 2LJLU J23 J^I^a 
3 JljjvjJI 4JjjJ! c_jj_»_U 3 jjj>JI 4_o^L ^j_A La I . (*/22,6) ^ Lt aj-dl 

*/87 fj-C. JlJj-J LaIJv C_Jj_*JI Jrl^cIuJ.! (jrU (j-« 

c_<jfcLj cjLL_ujdl ^Lu^/I i^Lc J5dj j <mUSJI cjLL_u^ 

. LlLe-a 4jlj_Lu^j ^uj Ijda Ljj>. I JlcLa t4_J.L*JI ^1j_<_uV! ^J1 j_j Ju-dL! 4JLv 


^jaIY miIm^aIV £f QLrfkMf 

^-LU3CjLdujdl ^yC. CjLtJLu^>. V I ^yZUU l_A-l3^ 

: ^jdi dajii 
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I^jjaJI l ji>c)JI yj3 6dj^aoJI CjI gjiJI pj&l ^ic 6 Joj 


^ _L ua cjLL.uI ^j-c. cjLuIL-^VI i _ r ij 

v ^ 1 

■ j ^-.ti. til a ,,,^ Ati * 

4j^X! 4 j m i ti l (jJUjlII ^jjjlI! 

24.46 109091,9 26680.6 1974 ^Lc. 

19,24 106538,0 20495,7 1975 f Lc 

22- Jj^ 


:jkJl JiJLj OU-ijj i JHj 5_—S s —•*" '*ww * 


L> UI 

78 %yrtj 

77 % - 73 

72% - 69 

68% 


26680.6 

470.7 

8519.0 

12656.9 

5034.0 

JjjJi-1974 r ip 







24.46% 

1.76% 

50.84% 

54.84% 

11.87% 

(1UJJ 

20495.7 

193.0 

5529.3 

9733.8 

5039.2 

tJjjJi—1975 ^U- 







19.24% 

0.74% 

40.14% 

47.40% 

10.89% 

(1UJJ S_~JI 


23 -Jj-lsr 


olL.y J% 1975 (-U) *55^1/1 OlS'j 


2098.8 94.6 458.3 1545.9 










6bU^aaJI CjIgjjJIg qIuuLII 


23351 ,4 (jl£^ 1974^Lc i (jlai! <—3JLj <-*1 A, ,.j Alt ^j^jlII j-jja-sallJI Lol 
4-Ti_L<-ajj 16755,8 I 975 ^Lc l^ > 3 * I 66 , ^JLLjlJI ^_j ju-^nU 4lL_<_ajj 
. */38,61 ^UJ! ^jluqIU 

JjJlIIj CjLoLstJU 4-geJLLl.l JjjJI (j \j 4_aJ lToJ. I jl 1 1 mVI 4^jjt-« 

JjJlJI 4_Cj_4-5c-£ CjJIj L*_3 4 Ja (j-a <-iLJ5 ^ m > nj Lcj t L^J mi 1.1 
(j5Lgjj (jJj .4 -jJ.LjlH <***1 A «-j Atl Jj| j_<_o | 4 '< djJu^alJLl (_yjfc 4_uj_*JI 

^LtjVI (jl ULUo CjLL_4jj_AJ1 c>j U j < (I (_yl^, j-uG CjJl>«j (jl <>itl 

<Ly jK , nil jLse-aj^flj *1 Jt*j| 4_cjl Julja £_c Jjljlb u 3j3->Jl ^LftJI 

(tilaii > &**-«» 

1 ^ "‘ 1 ,t% ^^ 4 « mi ') ^ 1 C, A ^ (j£. cluJu>JI (jVt lLI^IuJ^ 

cjLL_uj^LII dJ ji < »l (jj. (^jj-jlII ^LuV! 4l^>. (jj* /10 3 ,) cjLL_ujjii] ^^JLr^JLI 

d rA A , „j All 3 J g . .(VI J g mi I jyaj 4 J>jjLSfc_A J^LLaj (_ylc. 4_uL l^_j 5LII CjLlLu-aJI 
^ l) Cj l_A_<_uj^Jlj (__£jL»-Vl CjI 3 r <(^J3 jJ^.uA 1 : L^£.IjjI ^JlJU ^_Cj 

til]pj <t /1 /^ 11 j JuJl>JI CjLcLu-sa (j£. t | ^JlcLUI O-pJlJ ((JjjGil 

4_jjLL_uj^LII 3J-^-t-uVl 4c. 1 mI 4-ojjUI CjUUJIj 4 4_LajJL>J,lj 4 j£j»U 3j 4 < mVI 

jf C^SJI fU 401^^1 <_^l JJ ^ SLuHtil _i}LJ| J*>b 
.lLLujjj5LII 

(jl LLjJLcj 4( jr _>j-*J! ^JL*JI isr ^ cjLL_ujj1II <- >< mIjj jl3Jj 

4C^jj-x5L1I j—&3 4 4_j_3 1 3 ,,,j A!I 3jl^_uVI 4_c. 1 <»t ^llJI 

4 (c^_JL jI (j-o) 4 -UjJlU 4SL L 4-II (_^ : cr4? Lr^ ^ 
oljUJl ^ j ^lVnn a c^_i^) Lij_J ‘(ojIj-i-JI 

lA$ 

4ijJ CT^i ‘(4 ^^j_lII CjIjUlII (j^3 (J^il V" , Md (_y. ft - L . i Ia (Jlj-ftJI 

t (4jCiljUi! (j^ cluj-£) Cd^l!J SLuhl]! cljUV! jU3! 

4 (d<J IJ-J-J-II ^L>* (j-CJ 4_J^IuJI CjljLftJI (j_A (J^llVt < MrO CxJj_t^) 4 jJ>J» ( 41 t i (_^J 

jjLJI CjLvLlL>.| 4^1^ (_ylaju (j! 4jl^IL?b^4 CxJj-i5LU jjLuai.1 lILIlj *^tv«. .."j 
Cjl^UaJL (_yjl 3 > jl 4 < nil 4x.l_LuaJ jUI (j_d 4 t uj-*JI 


252 




^jjall ijS 6uj^aoJI CiI^jjJI pj&l (jJLc 6 Joj 

^J~\\ A, ,.j Atl jl 4 Milt 4_3elui,l ij I jJl (j5L!j '2 UU11 j LjJL>» 

(J-A L^jLxLjJL^I jj J_£ J_i_u Ju^JJU (c_Jj_m |jl£. U_ij) 

CjI rt f <l^-dil JjjluiJ ^ jJI j)l_ui ^ <«Q a-^-UJ^J-^jt^J>Jl) jl^-LLt-U V Lj 

. (Lu3 

J V) < »V 4_Ilj Jljv. 4_jJlLc 4_l>.jJ j_tSo CjLaUoI edLafe j)l LlA L_3_uiajj 

3 Jl_ 3—<_u VI 4-C.l < iiJ— lTij^-lI I ^ Lv ^j£. MjJu JuVI ^Ja-oL>. 

1975 ^Lc 4_j_^.LLj^M oLaLkJ! j)Lj 4_aLc 4 _<L-^jj 3j_ti/L_c ^o.c>JI ( j_c 
^JLjJI j-seJJl ^ 1 ^ Cu_)L£ ijr _jj_*JI ^JL*JI {JT ^ 4_uLL_uj^JI 3j 4 , nVl * 3h-^.t 

:<jkJl <JdL 

837 550 1061 2605 

_ 265 725 250 

^Lc J!vL>- L^jLj^jj i 1975 ^L*J 4 _l>.IIj^/I cj!jjjl 31J! ciJJj ^^lcj 

Cj!j_jJlJLjJ 14_J_Jj_*JI j t 4-C.jj»l ^>1 UU4.ll c « < n~*. i 1980 

lj-uu\ fdo (jl (jlaljJLal ^_j (<mI 1 jrpLfc J>U- (-d^i > «V1 

j)Lj t4_uj-»JI _} jLJl 4Jb£ Ji*|j (j-a <L?cIuj V (JjjJLI jl 4 t nil 

(^j) "mid ^ \ C. (j^aLxJI (jjJufc jl<w nil ^LsLLaJI CjIj»jJl3j 

j j < „[£\ (jlaJI l_3JLj 24 JjJljv U_£ 4__j_jj_*JI J>LJ! 

4-cJ^Jti 1 jjA-dl (j_4 1 JuumU &I jUAtill^JtItAJ 24 (J^iJLv 

1975 

ci! ji I nl ^JJuUZJ jlj.J*! I til ^Ljjl 

356 765 19 1102 
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6bU^aaJI CilgjjJIg qLiiuUI 


^^LJ! jLa-ujJ! 25 ^ 

1980 Cj\j^Juo3 

(-d^i jJjuueZ j!j-lL_J ^LLI 

472 997 32 1437 

4_lL>JJ CjL^LllvVL £.l_3 ijJI Juu S <>>^1 At! 4 jj_jJ u-£^H]I 3 jJl 3]| (jLs i I jSLaj 

. jj)3( <ij-3.11 wU.li. 1^I cjd! 799 ojSL-u-u 

JljIjjJI ( j- c - La cLt_jju>JI L« JjlI 

‘ "* cr^ cilljJ ^^Lc <j_A £)L_ujVI 4JlLj Laj JulII ^jK < «fl 

Jiielu_ul CjVjula <Lh mi ntl ! Ju4> CjLaLc.} ^u4>! ^j-aj t Lu-uljj L34? 

3 a a,< «^M Jl*_a gl<jJl_>JI J_*Jj . L^^IjjLj 3jl^-<_<j V1 

O-p* CjISjUI Lubjl (J-u^Lju j <4 3l~Hl ^JLjlII £jjj £.1 judl 4_L>.Lljl ^Jla 

i4_j_cl_Lll JjjJI 4 _lj_u£2J JHa! Bj, miT. 4_aJl 33J,I JjjJI J>j_3_JI i ■ \ £_Lu 

1972 ^Lc. 3j a ' «V1 £j-A-5e_a Jj-Bl! < d\l & • ' ,,S $ ^LjlII - L> , j", 11 A 
JjjJI t53,3 4_AjL^Hi,l JjjJ! j_a La-L l j 4_L<_u / 19,6 

j L ^^- ljj ^ ^jLu-1 (J-^ 4 4_t^ljjJl 4 _uj_*JI JjJlII CjuZ JlaJj tO , 5 4 _j_aL(JI 
4-B-uaj 4 _j_aLl!1 JjJlII CjVjula j_a L^jVjula t-jjLBlu t-jjJJLI j Ij j, <^ aj 

Jja! 4x.ljjJt 4±A2l! 4jjlj_5e_<-<aJI 4_uj_*Jl JjjJI CjVjula £)I Ju>o La-Lu i 4 _aLl 
^ yJLc. 4 _j_aL<JI JjjJI -sU r ^l LlA £ya tj- u SL 4 _laLlII JjjJI Cj^Jl*_a ( j_a 

jJl_Lj j_aI jl 4C__<_*_j-£3 c h 4J_A IjLjfcj JulII L^jU-Lx^vI JujJ > »VI 

Laj 3jJu-aJL! (JjJlJI 4jjISLaJ j a~ < <n ^ -^1 

^Ls Luk (j^aj t^Lualt-u-A 4_ul jutJI L^jLkLjI^I ^ 4_laLlII JjjJI j-^c. 

{j-a JuV CaL-t-sait-Allj tdiL-uait-A jj_A JuV 4_c.ljjJJj jj_A Ju 

jJlaJlI t 1980 ^Lc 4_ul_A_«_uj_a]l 3 J-a-<-uV 1 dJM^I CjLa^jHj ijr AJ 4_u Jl*_a 
105,7 £j_aj»e-« £jjq ^ILlII ^fLc.u.4 ^"1A, „j a jLa-<-u q^-Jla 29,3 

jJ La! ♦ 4-jl<-oLjj-jlJ j j 4_uLLljjjjII !j 4-Uj|jVl L^iIjj! (J5Lj 3J-A-t-u! (j-L Q^-iLa 
jjljd juljlu (j! LILc 4x.jj_U! cjL>.LoJLI cj j^lj3 

4J jJ_3_l,lj 3 j-jjLVI CjIj-u-uJ! ^LL j a" miU c-JLIail 

.^LL 134 j-st-j 1980 ^Lc 
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I^jijaJI QbgJI ^9 6dj^aoJI CilgjjJI pj&l ^ic 6 Joj 


3j,jJLll ^Jl Jt> in", , ,, AJ i"\\ r, , ,,J All I I 4_4_iS 4_^J 

cjLL_«U] 1 (j- 4 4_>^-<-a^JLIj 4_u^_*JI .4_u^_*JI 4 _uJl*JLI 

L<-4-4-<l3 jJj .1971 aLc juij c (t n^j ^UJ! (^^LdLlo-VI ^j-o */.38,46 JUj 

^I<S| Cj LJsJ l_UJ>* VI jLuzl VI (Jjj 

CjI (i i Mj-flJi (jt c*JLI5 Juu mi l*JLlA .^JlLjlII j^yc /60 ^j-a 

J uU-litJ ^1 ^LbeJ J_«Vl (j! VI 5jl Mf.Vl jlS-Jj £)| C_<-3EJ 3jj9 jJu-£2_fl 

3jj3j 3jU cjLL_uj_oJ 1 j_ujtj 111 41} : Julj jj-fl Jj_!j <_^SLI.. j_oS 

0_jL£" Jl_3_3 . 4j_}UJ V 1 gl ( jr 3 3 j-<1iUa JjjUjJI 4 _j^.I jj ^_tc 4 

. jVjj 1350 j^c-j 1974 ^Lc cjL3_<_uj^JI ^j - 4 ^>3rl mi 1,1 4_Us 

U ^1 Jll4J 4_Lj1j CjI j) 't < nl t Ujl-iJ 1 <; tVi \ aj 1^-i-tS V->0 (JUj ULl»V I Jufcj 
i"\\ A . Atl ^jj US .^jjjlII ^JUll 4_JjjluJI JjljJLl 4slS (—3l^ r. t pi Jlju 
t^^Ull £jj>JI 3l_Uj ^ jr 3 L$j ^_4>Uuj 1)1 ^j-jlJI ^JUll ^jUl • >n <UL>. 

<j_uUuVI I Ji_a 4_u 1 ^ ^11 <_ 1111 l^i^-l 1 culS Uj * £■ UjJI I 4 J ^L-L(j i)l^ 

Jj j mi ("11 (j=r c.^\"i 1 tn 1*1 ui V t*115 i)L^ i)Js3jll 4 _oLa 4j jU^ILsI 3j_Sj 

£_j_Lt-salLllj ^LllVlj (-^1 Mi^nn'VI CjV l_5e-o (J yh 4_UJ-*JI JjJlI! (jrU l)jL*l!lj 
^LAjLi 1977 1974 *iL>. US' i I j 

CjJl>-I 4jfcjUa 41 <y^-o (jjS[j tC jU-<-u j-ULl 4^sdlJ,l 4_uj-»Jl jLUsVl jUol 

Jl^Jj - >.^11 ^j" 1 11J £lj^tl^Vlj cJiUSLIl 4_pwjJ^IST lII Cjljjlalll 

cjL^LlIjvIj j’UlVl tU U -%. irv lUjjJLj UojI 1)IjjSjJ,1 1)!jUjjJsI 

t U j U V1 1 J . CjLL_uj^111 1)_c c-JLUIl ^ jr Lc 3^U) L-^-Lael] t(-*J^l ^1 1 ,,VI 

il^JScllXl l^A-J ^_U_u_uilj l^jUlil ^UMI 4-<U-Lt-u 4 jjjLllu 

1 mi U ^ 1 f 4^mi 4^UV! cjULLlU 4 7ij &jJl cjL_uIjjJIj cjUjJjlII 
J^lcuJLl ^ oUU^l cm 3 jL)J 3^1 IjUt olilS^V! IjlSj j 

J-^jlII JUJLl UU3 Uajf Jl3Jj . j_<_u Jl>. jl u l J Ij c_ujj_3JI 
lIlUSLII JU^.I jl4 MM,Ml 4^>.jil 4_uj-*J! Jlj-oVI i)U<lsjMil 

(4_^_jL 3JI Ll>l 4 -l^-uj i^j^jlII (j-LsjJL) ."\ \ 1 ■ ..j^H CjULv. l^c, c^e_JIj 

^ jr _U£3^1 ULLlS .^J_>.V1 4_Lj1 £1 i ((J_U1 CjUsIlIUj 3jL^J>li ^11 iS> A jlLjljJj 
CjUujIj t4_u^_*JI JjjJl tj \j JjalSlLll qj* 3jUVI 4 JjLtc_4J 1)JjUjJ-II 

CxJ^_tSLII ^Uj ^ylil dljj l CjU- t-uj-U' ^11 j JjjJI (jriJ 4 _j£.Uj>* jt 4_ul_(j 
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6s_uAAjoJI CilgjjJIg qLuuuUI 


^Ull ciJLijJ i^Jj^IuJI CjLjJ-A-C. ^yQ ^ I ^JvLUl £j _A LaI ^J^Tu.u-1,1 

.£cJI .. 4^LL>^ 4_1 La-C.J 4_j_l3 3^-uv ^j_a 4 ^y>- VI ^LuVI ^ iiol <f. 1 _£_l2 


:«>«!) C U#a I 

JljjjJL^ jl ^LstlaJI jJLa £>^- <—jLJI Cr^ LujJux. J^Uj LlIjLa Ltl*J 

JiLiTaJ Ia-L^JV L^jl 4 £C _11 - - Vj^ <VIj ^.gj_>JI J ^J_U_u LjJ-l! I J Sj • ^ \ 1 

L^Jj^j 4_uJl*JlI ^^LaVI ^j_A 4.C. yx^sya L^jV dJ5 . CjljJt-uJlLi ^ a < nj La 
<. < MiTtj Lujl>. 1 1 j taj3 i (cjLL a_pUIj jL^_JI ^Lp) L$LJL^_a (j-a t_ m<<^ pJI ^1 
iJT £i 4_JLv LaI 4 4jjJt_u Lv^LaI ^ U>*j c m t <i^pJI d!5 * 4 -l.l<-uJJ 1 LgjLj jj 4p-jJ 
4 _LajVI Jl^I CxjJ l3 4_ajJu9 La Ij CjLx^Laj CjI Uj**- aj jL*_j 

^jUdj-JI 4 j a 4-j^jt-tTJI ^^LaVI . 4_ajL_uJI 4-l>»1 
(^_aj^_jJIj ^_l Cu-i^yu-u V lj CjIjCUI j ^^-l«-u Lj j-J I j ^jJj) „M1 ^^LaI 

IjlcLa 4 4_j_jL^_j V jL5Lj t 4_jJLc. cj 1 i ULo->.I cjIjj 1 ^^. jj-Jlj 


CjLu i^-t-o^J I ^—ljj^ I £j-& C < I'v 4 4_UJ_*JI I el! ^^-Lc.a.lj^-t.4.aJI 

jLiJIj J^pJI 4?llc I ji_p>j ^_uju ^j-jJI ^UJI ^jl Jj . IjLiulu! 

Jl_J_UOjJI CUj £)jlj J . 4 JjU 4-P&JLa 4_>Ll 3 (j_A dJli 4,-^1 ,^J Laj ♦ J j U11 
jJjjn-J ^jjjlII ^J1 a miIIj (J1 a Mill 4 _u4sL>. 4 a is~t ) ^ir t^ll ^^^tiil 

I 4_J_J^_*J I 3j_J^>J I 4-LtTuJ 4_Jj3^-tiuJ I LU I 4^_A^>- VI I 

Jl^Jj . tCt-UI j^tjil 44_j^I^jlII Jji^IuJI ^^L^Lla t^^yjjjtJI g-tL>JI 

1 g ~ ^J jJULl JljJu>o ^>SLaI ^P^jVI (j_A 4 I a 4_>.Lt^A J-J^l CjJJl>o 

c-jj-L>JIj t^^jl^^JI JLuiJI c>j . ^j^-a ^ILajJL^ l_aJ 1 250 ^t_u 


C. (^J-A J^l^l 4^1 c_JJJtilj ter ^ajjlil 

w £r^ -9 * 4 -aI^-lU cilj Us3^11 ^-11 j-a 4j^it-pil ^^LaVI t- m < (i^j 

^j—^ (j^-tfu-ll ^-11 Cj Lj^-Sfc- i -J I CjLa_lL^J (jVI L-£yC. C.La-4-u 

(j_A jHa 300 I ^ ^ ^ILa 1600 cLa-<-<.iJ I j_L_j c-cjjv cjjjp.j>^ ju-u-a crt -uL>. 
^ J J < <ij-J j_><J CjIjIJlILaI LjjLLjjj_a Clij^ - j 11 Jujji^ 

^j-A 4 _Cj_a-3c-a wLp.jC j-A^vVI j-^_lII 4flU(A^ JI^A ,Cjlj-Sf UaII J^T 

jJ j-jv jJLa-J 4^.u-o> (j-A 3jlx. l^ .^l La ^a 44jI ^^LaVI 

j-a-j x ^M j_5t_jJI 4-jvl 4 M A J ♦ MlJ La) ^ M 4 n^-UI ^JLaJI J_tiit_} L^JJLJ (jl^ La 
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I^jjaJI ^9 6dj^aoJI Cj IgjjJI pj&l ^ic 6 Joj 


uLl_lj>Js l_J (jj J . U> < ..j ~ t 1 ^J>. J I Ju_4_4 (LjJjJjj 

<_yJI ^Ljl 3 ^y^ T uJ ciJJIi Jjjv LliLjjJt-LlII Cajj Juil j . ^Ju^jl 

.jLuVl <_aVT <m jJL <—<-<-u!j)j c*Uf. lj ^ mmij-Jl! j, 

^JLc 4_j-ia_j_5eJLj dlj (_yJj-*JI Lalj 

{j-a CjLIa 4_*-Ca_u CjLlLsLll>-VI jJlSj LuLujj-o 4-jjj ^ ijr^ j-stJJI 

J J 1 ^ ~ ^ 1 L^J-o jjlXjus ^y>> (J»~ i iij 

(^j-Ju <j-ullaVl JU-*SJI jJLU jjj i_!jjJ.I 

(_y_3 3Jl5j_U CjI j Ul— lcvVI CjjJuS JCSj .^LCa-uJI jl jJI 

JlJj-j L 4 J ^UToJLl Cj Lila Llo. VI j 800 £-jsj_ll 

/98 C« ♦ \ ) 3jLS-l»j ijJLc 500 j_5e_j jJLu <3^*^ C<- > o (J^La <_y-3Jl 

* J ^J_J_«_u ljjuj I £*^Lc|j ^j_OJ_>JI L-Ij-UL Jl>.cUJl^ . Jujji^ 

^yi^. 1 <g Ktj . jJl2j ^ L^ 4j^it_uil Lafj 

"<'" < ^_u_l>iJ 1 £) I 4 ^j_ujUJ1 cJJ i U L>. ^J.t-H-Uj 

.^yJL^JLl ^LlIjvVI Uj ^jlLJI ^y^ 

Cjlir 1 <II ^ j)j > nif.Lilj ^^.U-utj j_l!1j Ju>.jJ L u - J 

. Jij 3LLaJ ^^yic (JjtZu-uJ ^j_u_lj>JI ^jlIj t Jl*j jJjlL-uJ 4_pt_La_<_u 

(^^lj 4 J ♦ j «Utl CjljljJsaJI CjLj^j^ j-uz^a 

I ^J_Cl__k2_J ^jI_L) LlC 1 < i/> t ^ •" ' "i 4 LlijJI < 11 

^y-Jj-L > » <_y-3 1 ^jlr. Jlo3 ^^_u_uIjj_JI Lcl ^L*isaJI jc-Lc ^_c 

(jiaaJ^lj ^-SfcjJ! ^yisLal 4_lL<LuD (J-OJJ>Jlj 4 I g-LL>. 

JIUjj 4^1^^^^ (Jl^CL (jjjs Ijjj U > 11 J ->-Jj ^y^j . 4 jj J «. 1^1 c_Jj-C 

Jl_Lc 4_usL>^J 4JLj1_A Cj L l^J ^_^>.VI ^J->-L_u ^_yic nj^JI 

j-A->* % ^\ J^.L^ ^yic, 4_jJ^_m <_jl_Ljil J-CuTt-UJ 4^_*_uj->J, 1 k_jl_<_>ijJ^ 

(jL-uj^ (_y^J 4(jlj-c%. JlIc 4_usL>.j 4_j_L4jil JjJl>JI 4jJ>jj>-<aJ1 

^JuJ! Jl-Lcj 44 j tf»tl g-iLv 4^jlj-L>-j ^JLal (j_4ij_>JI Lolj tl 

i lL>J 1 ^y \ C, j 4C»-lA ^y_£ l_j">1 

i _yic mi^Uj 4jj^t- 4a 4_t5tUI <_jLui]l 41 > ni mi Juxjj 4 ( _yjj-*JI 

44_j_L^_lJ 1 4_uj_*JI 4 jj^_^j>JI ^_y^ 3 JljJl>JI ^1\ 4jJk)» mi!I JjJl>JI {j-a 

jl a mi (j-4i_xj>Jlj ^j-sr i^i tl jJLU J mi” n lLUj^j 4 Ljj_L>. L>JU ^_yIL>.j 




6bU^aaJI CjIgjjJIg qLuuuUI 


J 1 «a j X i L ' "1*3 L "'J A J «>* -w 

(^JlI! tC.<_m j-5c_jJI j_& ciJJ5 ^JL*J1 <_5j)jJLa 

(j_a tdjL-LjUl ^-LaVI t 3 1 ~ V a ^j_a ^j^jJ-a t_aJI 45 j->- ^ jr J_C. ^juszj 

Lai ♦ 0 J_t_aj)^J J ^^-U-uL j J-l! Ij J ^JJ Nj i^» t lj ^JJjju£.UI CjljUjjl^ 

(jia (j^LLa 4jLa ^ic. 4 jLlL Llcv I Jjjbj jLiulbVl £j-uI^ tn^JI 

jJUl L_a_tfull^l JloIj Ijj 1 < n^tl gl L AU>tl J^LLLa 

^ j>jjl>JI Jj^ILJI aLul Ljj-^ iSj^" 

^>LoVl (j-o j-a!j t . i j m a ~~‘q Jj.s La?. jjj c?i>^ JL«-“ 

‘"- <lj. t ^_u_i_>iJI ^ j-cuTl-U Jjj^lU d i-^.l <-^ t,I i \\ < ^ f I 4j^ie-uJ' 

<L>JLu3 L^JLjlscj ^LLluil ^j-a CjI_} 1 jb_al ^_L_<_uJI 

J^LJI 4-lLc. J 4jjLl!I diLal JiitIL_o^U * 1 ♦ L. 11 jJLa Lai > nI aVI 

. 4jj_i-^c CjLw^L a <j_a 4_uj_*JI 

^^LaVI ^j_a 5j-uSL!l J>jlji,! ciJJj ^c. (Jal > <h ) £)l Lb Juljj 
5L^J> 1>». l ja (jj-a (^f ^1 ^j-jlJI (>Ljj| aU-jt by 3 L>-j 

^jjlII ^Lb^l ^Lo^l J-aJ 5 ^LjlJI Jj^ulII ^ Ci a^ tM l ^J-a ^Ij 
j-A I970j I969j 1968 CjIj b till J \j.11 jujjj^ ^JLa 
I56 j I48j 138 jJLJI ^LJ! ^LbVL Ljl^a ^ cJbl I438j I370j 1611 
ciiM^uVI CjU.Lu^I ^ L.»j ^^bl ^LuVI .diljILaJI ^j-oAll (j-L ji^-JLa 
4 -lH^ t? aj Jiil (j-a-jJlj j, (^i aj ^j_uj^ j_a l_Aj Ju-£^j CjL_a^ £_a ^ jy L>«j,l 

(jl t4_j_>^_*JI ^>LJI 41 jL^]I h i^J l 

I 1^1^ l-.lC.^'i i <n iLj-bjj ^ I ^LuVI 

cr^. <> .JLL2J! ^i ^jL^li] ^Lb Vj t 4LL>ai cd^^Vl ^Lb^j allJI 

(^jlII ^JLlII ^Lbl LjL-alt^lj ^LjLa cjLISLal I 

1 ga♦ aj ^^Lal Lai . 1975 ^Lc (j^LLa br^baJI ^L 

^LbVl ^La^-I ^LiIb_uJj (_jj-jlII 1^1*" > »j C-c-lU ^stjJI 

.^j-L (j^LLa 24 J^e-i 1975 ^-L<-ulj^jJI ^^Lal £ja ^JlLlII 


:4dUjf iUt 

Ja~ iVi 51 t4ja ^V' CjI5 4_uJulII Cjtj^pJt CjL. j-a^e_a ( j_a 3Jl>.|j 
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I^jjaJI l ji>C)JI ^9 6dj^aoJI CilgjjJI fTXH>l ^ic 6 Joj 


-(<J_qj) I ^ * ,,-<d j| 4_U_tio jl . d tJ-Q-UJ V1 CjLcL>. - 

-^jL-LII I - LSk—l-LlloJ I JlLq L^cl jjLj CjLjjICjLaL>* - 

.OjU^jjJIj CijI^^UI-llLayVl 

.J-UjjIj-CJ jJ I 3jJ_U3 (jyl '< q i <(Vl (j ill Mil) (I VI ^LuV 4_qjV _}|j_q - 

.Jikitj CujVj_j_JIj c.*jV^5Ljxj»3JIj i L^ct jjLj ISLJLl J!l« 4JjL*J! jJLl - 

(^JjUJJ 4 4_Uj_*JI J^LJI L^J jl^vl - 

.2LJLUJI 2LLJII oU^I - 

gi a h11 L^cl jj| jj11 j jLjcj>.VI - 

LoeJjJu _il jll lLUj 4_jx-Al CjJlcLu^j Ju_uiiH]|j £j_u-sall ^L*JI 4?L>oVl £_qj 
J-ol cdJj £)5Jj ♦ CjL>.Lll>.V 1 J < <lt ^LuVl ^yC. JlJ jl t nVl | J 

4(-^l mi^I i ((VI Ja„<xLj fU tjJSJ .CjLuISLaJ l j r a ^JL*JI Lcj J^alu V 

^LijlL-uVI CjIjj^jJI lLUTu (jjIjjlW J cr^ ‘ UjU4-~tl <Lu^2jj 

. J-jL>JI ^yC> ( n Vl (^-SEJjJuJ! 

Ljjl i^i **• IjL j L- < - a Lg-xl Jiir~ t »l j- tTu u 3_}Lq cILITl^ 4^-llLg C>'< q < »<VI JuxLlIj 
d <>sq *tl ^J_q jjxJI Cr^" Ci'iqi m VI . 4 qK tl ^-LfcXJ 

<L>.L>JI dJJLj J_jJjJlj .^^_jJI dJLI5 L-t- a ^llb Jl>*I ^j-aJI LULcj ♦ 4jj-LqjCJl 
^LuVl (j \ J >C« <q i nVI 4.C.I jul& JuljlUl L-JLLaJlj 4_5tHlj 3^ 4~f ( M11 

^j-q L^jI tVi gj 4-C.Lu^aJI 4 >JlA 3^Sj ^Cj_J J .. 4_Lq 

43j-usL^j 3j_^>»Lc 4 _jJL>JI 42Ltaj| VI 4t_jjjtil (_y^ 4_uJ ulII CjI 
jj^_s (4_qjl^ 4 ^LLd) 1973 ^1“^* (_y^ I ^JLjlJlI Ur K3\ ^LuVI 

j_5cj 1980 ^ 4JLl 4_iK]l 4_L>.llljVI ^Lqj^lj l_3J| 13760 

CjVjulx ^i^-l (jl CjLuLuajvVl (j_q ^jL Lq^ .Ct <g > »VI ^j-q c_3JI 27310 
/ 1450) j, Jl>- 33 ^^pil c/m mV! <-d^l ^ < »V1 

jLjjua I . (601) J (820) CLujZJlJ (875) SLu^jJI cJjLqVt j 

4_Lj_ii_q Lr ic 1^ jLj-»-q I cJUL ^LiuVI JoLHi] 

(j>j^ / 18) CjVjulU 1 Q-t>- 44 _ujjlII ^^Lj-II 4_t2j 

4^ jt jj_»JI ^JLjlU ^yi5L!l ciiM^uVI LqI 1970 , ^Lc cjIj^jl33 <- < < <1^ 
4_iJ>.ljjVl CjL^LLaJI CjLjLu L-<-i.as>*^ . jjio (j^_tiq 37,5 j-3fcj ^1 u ( m4 I980,^L*J 
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6bU^aaJI CilgjjJIg qIuuLII 


^j-o u>^ 27,3 i^L*JI cdli j j ♦ II 4_2wLiII 

<j-L (jl^aLa 10/2 0jl JlJLo £j 3jJlil J-3 cjl!I < «*4 t4 < < «tl Ci?4i «VI 

(j-£ tU mi <J 4_j^LusI 4_L>.Ljl Cjl^LLaJ cLajIaitlLlI LoljJ i Lafc £j-a . 4 < Mill 
.SLuHtil jMJI ^ c-d^uVl 2 LlLl^> oULkl LaLiSLLVIj ci^l L«L.? 

£j-9 4_uj_*JI j^LLI 4_ojVj 4 _oLa 4i]lilj 4 JjIjlJ! ^IjJL! Lol 

p ~ ^ pj (j_oj 1 4-Lt.ui I ^Jj p L» n pJL*J1 ,j_o 3jL>JI jLLitl {JT £i 1 g<r j'aj \ 

tU mi rj £)! p-J t^1 j_ll 0 Jl_A> <j_o JJutlJ a rtMi^Mnj OJ^-p £)I 1 gjlf. 

4_cl_LuaJI jJij 4_$_>.j {j^A 1 ^jlr. C_sL_ulj jJI *Ijl>.Ij L$-ol JiifcIL<_ulj L^J^i t*< < «1 


m*i i ti 11 «VL3 .^jL>JI <j_o <iij L^c L^j »1 <»~i «Vlj (j^-lj. 

jLt^.Vl JI-j- 3- *j>2-^= j_j 4 ^ (jLLLVI <_jj_L>. t-ijJLlI Ji jjv. j_o 

4_Jj9^-t!uJI ^ ^ ^ 11< ^jLLu (J-J^* 4 LjJJ-lUJ 4_J^J^UI JU-Ju 

C-J^- CV [luM^ 1^ (jL^-luJI ^jjJ-tTuJ (J^_Jl 11 

jji <^u ^jla ♦ 4jj> j)« < ni l {j-a 

Jl^Tlaj ^ ~ > o <..VI ^.uTn-u-i-t-uV1 j.j < ii 1^-oj ^I^JI ^Toj ^Ull 4_uj_*JI 4_cl_u^aJI 
t l>jr C. 1 m ^ I' pi Jiir" i m^U 3j-AL>. 4_uij (jjj j)~ t hi i «VI <_aLJl jlj-Lu-ul (_yic 
j.a < (iIIj_a L-k! I 3651975 pLc {jr £i 4_Lo 4_^LuVI cjLsLLaJI ^JLc^l j-L 

pLc 4_*^jJLU 4 _l>.L1jVI 4^LLaJI ^j! t^IjiVl lJi!I 140 7, 

(j-uj)*} < m u tiVI ^lj-ll (j-° I 155 jj. j < <ilj_^a (j-Ls L_jJf 405 ^jj) t a 1980 

^y<MM,,,VI c^LJ I ^ ^ o j 4 ^1 VI ^ ^ . ^lL^uVi 

j-v tfj*4 <jJLI5 • c^LJVI {jja 0,2 ^1 j-u-uljil 
15 4—(-4-J JlJj-J 1_4J <—sLJVl 4 _Uj_*JI 4-0VI £jj}jZu_uJ l_^J_<_u Lo 

cilij . tjVj-i 250j 150 (jrl_» Lo Jl^IjJI ^jlaJI t j-4J ^jIjUj <±t- L> . jVj^ 
^j^jlJI ^j-ujJLt.<.i-u-uVI ^j-c. ci<^e_iiIj L_^LtfuSLu-uVI ■ L>jr< ^JL. y *~>. \ 4_o_<JL>. 


4JLLk CjLlq5Lj ^jjjlII <_j|J^ il ISLJLI C* n Jlo^ ajJJli c-uLc-Jj 

(j-A L o - IjL- t -t^j (jr jj_*J! pJL*JI ^jl Lo^ «qL j ««H Jl o < ■ » 

Juu 4 jjI^>JI JjlJJ lII < II*V. I {j-A J -fu t J L - Jsl tCj ljV^ 5Loj)^_oJI 

^)Lj_cuJIj J-L^-jA^ C_JjJlJ.I Jl-U-^jJI LUj Jl>.|jUj j . 3jlj^>JL 4 Tl>JLlo 
L-a-uaj ^1 jsk CojV^- tSLoj-oJI ^j-o ^Lil ^LuVI jJLu j .JLoj-LtfaJlj 4 jJ>j)♦ < «tlj 
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I^jjaJI l ji>c)JI ^9 6dj^aoJI CjI gjiJI pAl ^ic 6 Joj 


Srlh^' cry-4>^' JJ^t_/-a JjJVJ_a-9 jilaJI Lot . Ljj_U_u (jio Q^-ila 

jLJj-OJ ♦ 4ljLfc CjLu^SLj <jLaC.J 4j-ijJU_uJlj LjJ)J_<_oJ ^jl Sj , »>^s ^.tlj 

. LILc 4-oLa I 4 / M^llllj ^Jju-alJI c_jI^j I 3 3j 4 j ^LoIaVI 
CjLt-aSL Juvjjj ttiJJ4 _JjLslHj 4UUJ j| jJJ C-jLjjIIjJIj C^j-ojjIjJlIIj 

4^JjJlII (JLo-tl/ j. t<^ia ‘oLh^J 4 3U/ <n I 

4-oLa CjIj^IJI CJLuU. t(jIji^-<-uJ 1^ t_j^JtXI i^-a^-VI Jj>*L_u ^JLc. 

3.Jj_>.j-a t4jLlIalLaj j_L*aji]l CjLc.il/-a ^j-a 3jjJiC. CjVLae_a 3-Lt-3.aj 

L$] L$l_pJjj 1 ^ /f. cLtae_JI J^jj-aj . 4 jL3£j 3jAjj 4_ujjlII _}5L_l!I 

. 4_<i_Ja_c 4 j JiLuaHsl CjVL?e_a 

Jl_j JljlJI CJLlA 1)1 (J .1 a L / M 4 CjLjjIj->J! IjlA LujJl^j llih La lijj 
K,l, ,„f l / l ,ss\ j K^Lx.t l cjLjII p.: L^_La lLapLLiV 2L^uL^Vl cjLoUJI 

e^Ly^JJI oU>lL l-q^JVI ciL, (^jL-LI! (jrt-LaJlj 
^WjLp" J« iJLP^ C1 llijl j p.J <Oj|jj-LaiiUj 

CjLj_C.j_(JI clij ^Lj_j^ 4_aj^UI CjLaL>JI ^a-IaJLaj . Li>j_iC.j CuJIj-uCujj^JIj 
4jj!j^>J! CjLuJaJL^ . 4 _u^jlII J^LjJI ijT 3 jjj CjLjjI £j-a 4 3l~->.-11 

Jl3^ 4-u-JjI£J 1 CjLLtlaJlj Lai <j_lajJI 3_ij_a -}l£j 

cJ ^ UI Jp-. 4jJjt / mIIj j /^> aj j-jljpJlj (-JjJlU is ^£> C^j-C. 

Ljjj_l-j Jl a u ij j-jlj->«-Hj <—j^JlLI 3_}jpjl,! 4 4 jJlC.L 1II 3j^ jjae_uaJI 

t JLaj_uaJl (4-jjol^oJI) 4jj-/-a_U 4 j£j-ui)I al^-sr /.Ml da-/-ujj 

(jVI ^1 L> . LaJuwIjJj C/_lTlj ^JLa C-jlj-uMJI 3 j^jII La-ajJlVI Lai 
^Lc. <"i) j . LaJjjwj (JLa Tcv l ^jlj t^^yj^jtil t_j|jlJI 

(J-uaj t4_uj_*JI 4 3U / U 4l_C/lj 4_cl_u-a CjLjj1jl>JI 4-C.ll/-a (jLs 

l)lj t4 i / „1—U1 3 s\ A";, „VI 4_uj_*JI CjLoL>JLj L^Jt-a ^ 3" , ,,j ^| 4_a»j jJJ Julj 
^ j-a ^LbtJ JuJl>JI 1 jj4 (jJa j-Lul O-p- t Ij, mii a J «33 / n a \t tUjUVttl 
(jiLllSUl) Ci / a / //VI (j-a (j-a Laljp.jJL^ 60 ^150 

4_jp.LuVI CjLslIaJI cJlL JlIIj .CjLjIjl>JI (j_a Jawlj j-Lt^ ^LbeJ 
t^Lc,/ (j-^ 3 90 ji /^> a (4 jit 311 C/ / iijl) CjI rj» j inti (J^ljl 4 a a <^U 

i^Lc./ qL 10 ifi *./ ^ 12 <-jj-UI ‘(fLc/ L>^ 60 ) O^J^I 

4_j_>^jlII C/ < a / mVI 4-C.ll/-a CjL>.LlcvI jJl3j 1980 ^Lc. .CjLjjIj->JI ^j-a 
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6i.uia. Bn ,11 uljjjJlj qLuuIII 


209 .4_ujju!I . ,1 jjjuJI S_c.1_Lu 3 djLvLujulj jjlo i_kj| 36 

(j -a Jyj-ja u-5\ <AjJj J 4-ua-&VI dJJ3 J.J mi_i VI . ulily_)l_^»JI i^ya i_aJi 

!$ .UjU^UI 

:4*«L*ituWL*Jt Jmd 

(_^3 ijjVI l jiMiCiml Laj lyin j^ljy La Jiuiy 

4-uajkVI ly] lg«ja-u ( _ T JkJ ..ji^uoalSLIIj cJbjSLlIj (jyjjJlj CjlJjjSUI ul! La Li. 

.. lyjiL>u ^jjuII IjjiIjj jj-fj La 5.^.1 i 

4 J If. Jj) jal 1^-1 a jjl VI 0jiy.|_jj jy-G JJl* 3 CjJjySDI Lal_S 

4jj_u>JI jyz- i^itl ( _ r 3 1^ i~~iia (_£ jJI ( _ J jULiiaJI CjJj-jSUI jj-a LuuLuul 

(j-a - /65 (j-Ilj-3" jJ-^ail I JJL j .(_yaJU. Cyj-i£ 

J ~ a (ojJjsJI jyjyj£) CyljyJI (j-o Cy_y£Lll Lai ^LlII ^LijVI 

Jj^JI j»U- ya I IV" t n a Cy_y£JI £yt ^UJI ^LLiVI 4 auu 3 (jjtjj */20 

■ "'I • uajj I <ig.l > tsl ' *11 , "~j . aQx2J3 ‘"’'j' a a* (jrljl JV-i. ^ ,t-,'l jljull jl 

JjjJI Jy-uajj • cy j y£ll erU-tll J-LLVI <>» '/50 ^\y>- Jy9 0-° Mil) U£ 

4_ujJkJI 4_u_ol^j «*1•>■ CuJ^-tSLH 

Cj Lila Ll l > . I jJlSj C.<- 0 . LJLv 

^_ju^Iu_u j^cj I 976 ^Ix. 4Tt-L>»lluj O-il^ 245 ^j?c_5 

. j>LJI £jL>- t Lj_L_u Cx&^* I >5^1 1982 ^Lc 

l-ijJLU 4_j>.L1jI J^LdLlo tCujIj-uil ^L>* {j* Cujj-i£LU 41 mi )\\-i Ul 

^Wfu.n J 1975, ^Lc Cj!*JJ t 22) >^!>>Jlj <-*jt 160) 

. CjI <7 i n ^cLu-saJ ^j^Ul CJ_ujj_i5JI L l L^q 1 g a 

jl>.jj -^ .U>tl jLiJIj ^UJ! Jjjlui! cujj-tSLU 4_jj>.ilu! SJsLLa _j-^!j 

y-U3-4J 4-JJ>j) ♦ Ml tl ^J-tJ J-Aj t(jjj-L<-u CLyyi^ lJl!I 45) 1 —l l j J 

1975 ^Lc. f < nil ^LuV! 1 cillju j ..c^j^SLI! j J 

^jj-j-La :^Vl^ 4£.jj-o L_jJl 1375 4 _uj_»J! JjJlIIj CxJj_i 5L!! (j-o 

. J^IuJ! lJi]| I93j tC^jlj-uJ! I 182 ♦ j «t^» CxJj_t^ 

^LuVl I (j-« /2,5 4 i mi n (jlS^ f < ntl dJj ^^yjjjti! ^LuV! 

CjI j is~i ->iU 4-C.l— L ua C^-Jj-jlSU! 4_l^_aV 03^° 52) ^JlIjlI! 
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i^jjaJI i^gJI 6dj^aoJI CilgjjJI pj&l ^ic 6 Joj 


. UjU4-"H y$ 4_u_uL_uVI 4^Luu£JI CjLcLLuaJI yA L& j-££-J 

.^1 C^jSJt Cy. £&y\ s^up 

j-j|ju>JI <jl VI .. Lu^cj . LJtLc. jLfuluVI 3 jjjl>JL1 £pLlU yA J^jjjJIj 

y& fiL5C_J_m JjjJI ^A JiwJuiLj I 4 ] A I Mj l_4J i^LuVl 4_J,l_C. JlJU 

CjLjjI i^i a yz 1 ^jlf, 4_tei3L>J,lj <jL»-<-uVI y£ ^L^ r JI yzyu ^jjj) < inti CjI jl <\C 

yh 4J1I2-L4 y£ j-iHu y£ J^jJjJI . 4*C \ y ,,.11 jJ| 

J-Llj^l jJ-Lj j .(j»Lc./ o-la 15-10) ooljjVl JL-3. (jJaj (j»Lc./ <>!« 77) 

Jau-tou ^ . (LjJLlm eJiJI 13)^3t_u ^u!j»j>JI ^j-LcoJI 

4_jL« 1974 j»l_C. y^ ^LuVl (jl£)jljLiuJ| (jJULA jSLtl/ dJj^ 

* (Jloj 76 4_*-<-u 4_».U*j 

oli cillj J^ujjj CjI Jl>*|jj I Jlju <_3j_JU 

^ILti! ^LuVI L«t <J|jjl1Ij <— 1 jJlU Lr* CjVLgTLvl ciJllA 

34,5) MUj 76 4 ju_u 2L>.U.j <Jd? 354 ya 1975 ^Lc ^ jJL Jl 2^ J^jJI <>* 
J^_lJjJI ^ ^ILjlII CjL>.LlL>.I £)I yu y Ijufc i( 3_4j>JI (LoI^lv. j-Lt^ 
• ^3-^3 ^*^0 L -^ 700 -520 jjJl». y& 2000 ^Lc 
4 r. 1 ', ,^, \ JsaLujVI 4 _o_jjjJIj *2Lal^JI 4 j^JLL!I (j^mi yA oJLjSLII yCuu y 
JuljuJ u-JLLaJI L_U_C cJLj^SLII 4_u*»LuI 4JLiihJ .t-JL-ailj JjJl>JI 

(jr lJI SJl-ljvjJI 4_j_3j_*JI aJjjJI 4 _ujJlII 4^mi j-lLju y .^l_c Jlju LaLc. 4 jlf. 

^use_La J <Lj JI J^>*l yo cLt- p - tdJljjSlil 4 JLaLv CjLoL>. ^LuLj 

CjI j i a t tlj 4_u>.jJ j_l>JI CjL_uIj jJI j, j <~7nj t(^CLuj_«_uJI tjjx. 

(j-o ^J^LLo i y2JU 4Jj_4l_4 JjjvjJ 4-JL^-lu-q ^ullu ^Jl 4-t^L lu5Ju-uV' 

i<—J jJlII y& jyC.y CjI jl JlL<jI JlLc culjuJI 

^jjJI JjLLaj J^.|j j-5tjil ^yi^. 4jJl£.L oJI y ^J~4jJlCL ilI 

jL>JI ^LxVI Jl>»1jj ( jlal-LQ y&j t4jJjt < mIIj Jj-4aJlj y (<~ia y£ yLyh'SH 
jj">■ »>^tl 4Jb^ y£ a ^U> / ^ VI ^^jJI y\ I y£ ^JulaXI 

y£ jLiCuVI 4 » Mil jJI Cuulj—u^LII y&y t4j JlcL^JI yy£y 4jJlcLSJI 

I_4_Lu i/7 y& ^UJI ^LuVI y& cujJLlI 4 _x5_aL_u_^ 4 j i <M CxiL JloJj .^jl 
yA /SO yA y&lj ^-ALloJ ( Lt-t-fl | yJLl |j) y\ : y>- I A ( ^uijj A 

U<_uUtJ ^L>JI y£ ly>-yA iCJLyZ yb (-lit yij <"nC. J-lluJI 
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♦ (4-lc.^-uIuJ 1 4L£J1 ^S) 1975 cjI^jjlaj 
4 1 i" mi 4 CjLaLv. L^J Jl>.jj V SjjLiJI CjljJLaJI ^Lot 
clLIii .ciLjJI CjLaUJ Ll>»L.^l^ Jl>.IjILj j_A> Jj *4 tjjUtl 3_}jL3t_Aj 

L_oL-ul £_aj ^^j_a_}L£L!I ^Lul £)_aj • ciLjJI ^Luta dajj^o 4 j*.LuI £)l 

JjjJI (J5-AJ * 4 *M <? MJ tiljjJI ^3^1 V ~ f <>i CjI J I or, 1 gj4 jAjJlJ ij yllll JjjJI 
^Lc. ^j_t_ajL5Ll! jJLU 4_J,L*JI 4 _j_>»LuVI c<»h Jiiijj 4 _ulL u-^JI 

oLaUJ a^lUl SLu^jJI JjjJI ^ UljJo^L^u^a^ 16250^ 1975 
Lr^J tAj-LA-ilSUI j_Ls l j r a 4jj^>«j La aj-cIo (jyic. ‘ L$jLaL>. ^_j_laj S.iLc.1 cilj^JI 
.. 1 _Aj_lCJ 4_ujjIt5LJVl CjVUJII 4-^aliwj *4J SJljIjIlU 4_la VI a j_Us 

:LAj***$ mLUY 

l Jjj J l- J Ij ^A **• rtll^ <—^j_A ^j) <<-A»f I ^A 4^3 LL 3 oL^VI JUllJ 
(j n a Mill ^AJ . .^LjJIj 4 jjjJJ! 4^LtaJ|J t4 _uj-^5'jj I 4^LtaJ|j ♦j^Utl jLiilj 

^yjjuJLl j^a^II J-Laj . JIjl>. yu JjVI cjLsLLsJI jj a Jj-p-lj Vj! 

4 ^jVI 3jJ ija CjjLaHjj «, ^LlaIuj-aj LlILv 4^ LLall ^y-f-uL-oVl juL^all jjfc 

j . Ij— l-l^ LjjLij 4^LLaj| /?■! U>f> I 4 -lUaJI ^j^L-ss-a ^JulU JjjSjJI ( j-a 
£-j_J I ^j_a 14 a I ~->J,I 4^LLaJI jjl <<o a ^j_A 4 _jJ»L*JI oLjIsLlI^VI 26 <Jj Jljw (jrijj 
: JlajlJI I JJt JjIJI CjIj-j Jlaj c mi^ t L^_l£ 4_LaI£UI CjLsLlaJIj ^jJulU J^j9jJI 


oU»L^vi «Aj> j ijiyi 

okOjJAUt 


aiU ju-v i~J4 

djAaJt 

88.8 

55900 

7600 

itljib g;^ 

5.2 

3250 

300 

Jjji 

4.7 

2940 

300 

^P- 

0.8 

510 

43.3 

J ^jj J a 





0.5 

320 

2.7 


%100 

62920 

8246 

JU-VI 


iiLpxil 43\JaJl jiUw ja <LLuJl OLtLw-V' 26 JjJ^r 








I^jijaJI QJ09JI 6dj^aoJI l2j IgjjJI fXXH>l ^ic 6 Joj 


(jyj SjJlAJI CjLilaL u^ l <—aj, r.<.n q\ <j-aj 

{jjA* 3000 4_jJL>J! Lai 2100 -2075 ^Li 

J <2000 ^Lc. (jio o^A* <—3il 8 -7 ^JujZluj ^Lc / 
j^>.!jl ^j& tLj^-u_o (jis (j^iLa lJjJI 18 -17 (_y_a ciJ jL^Iu_uVl CjVjuua 

(J_^ C^j_LL<_U_J (j| Lj_3C_JjJLJ ^3_al—LT lJ ^3 t(j-J^ Ml » tlj (jj-3JI 

• . 1 1 ^ ->■ 1 1 L | j Jl3 I Jl 5L& . ,jjj-tfu_»J 1^ ^yu _i L_aJ I 1 >U- t 4_J LlLs 1— L O- j 

3j5j 3j5 jl t^> mi il ^1 ^JLlII j-LL^j j 

c_j}L3_il 4 Jlj_3_>u t _ r ic jLal 4 _ij>-Lo JljVI 4jj jJI 3 al U tl CuJlj Laj 

J_j ^Lstlil <j_a jj j_1j 4-^LLaJI (jV dll. «L3LLJ1 LuJ u 3j3-v 
aLa jjfc <JjV! j 

Ijla (jjs LajlJjj (j5La-U t^LLaJl <LlxSJ jjl>JJ J-oLlII j-ftxj ^jJt ^^-u-lUI 
clslj j (j_a jjlc. ^yic ab3 (j_a c_x*5JJ jlUl . CjM-cLUI j)_a ^5-Lll 

3j1j_^J1 JjLjlj t4_Lol£^ fiLcvLajjl 4^LLaj 4-jj-tTu-iJ 1 Jljjj^jJ 
^yJLSJl (jl 1 r a i c. I5jj ( j_c ^j-U 300 o-^ 4^>olJJl 

L^ja-J (j^Lal jJj <aU1 ^j_a e_<jfc5La jJLa jJLj^ (j^-iLa 1500 j) **- ) ,i" \ 1 Uj^- ^ n 

Cj U SJI (jLs J ts\ 'tC, (j_a ,U1 X I ' 

^j_A 1 jJ 1 jl JjG 4_lL^ju L^C. Jlj^j 4^LLs ^y-LiAJ <A 1,1 

JjJlJIj Mill 4 j^ Mijtl (J-cl tillij i3j-c cJiil 500 Jj^_a 5_*_^Ibe_c ^PdjVI 

.^yjjLjJLl c j_4 4^LLaJl jJsalill 

.. 3Jl>* ^yic 4^UaJl j n! j.'i/Nfl ^j_a ^j^jtil lJiSjJ.1 Jjjuj 

l_Lu La^ 4 jL>.jJij <Lc1jj1 J51j ^j-5cj>J 1 ^a-st-aJI ^j-a <LjJ,L*J1 Cj LlLs Ll l > . V 
7330 4_j_b (J_aJ_a t^jio Q^-iLa t Ml 7600 L-Jj) mi ^ a cJlL 1_3jL_u 

i yc. 1 a i ii J-3j ^e-aJI CjI 3 iU j_jJl32]1 1 JlA J a miJ 

Lai . ^_La_<_u C.«->o ^p-a 1200 ^-Lc. 1^3^^ Jkjj_j ciJJj j I a"i < mi 30 

Vj .4 _jJ,L*JI jijlj_U ciLtb ojLSj 4_u^jlII 

I45)j t<~i a (jy^J ( ijy ILu_ul^Ib 1 ^jJsD ^j^- i La 100) c-jjJtil 4_Lc CjLjLu 

L-t-t-uIjjj tiJl_LA (jl VI . (( jr _Lj_aj-2_u 4JLa^ (j\j La (j^ (j^-da 

(_yJL*Jl C>j miIj-IuVI £jj j)_a) < mUj 3ju>» ( jr ^ ^e_all 
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6bU^aaJI CilgjjJIg qLuuUI 


*_ji^J 4_u^_*JI ^£i SJljJlC. Jofcl ^-uj ciiLufe £)l . («L>*jjJI 

^J1 a j l_i_i_t_Jj ( j_u_sj_j tjLtfuT(jVI 4_n_uia jl dJU^aJI 

(J1 4 miJ £)I_LJ t^jL^C 4 rt^il > nj 4 -lLs 1^ t? qj jJI 14 -u- ^ -J I 4 _u^jlIIj 

3243 j-5cj 1975 pLc. ^LuVI £Jb juilj 

4JL3I jjL_U3 t^fc_9 £)_Ld (jj_jJLa < rt IS~I ) J^fcJ (-JjJLU 1 £ if 4 C.<-3 e T <jI Q3 ^ L° 

C_ll J^\ C_3j)JJLd4 p jj | duuS >UJ IJ . LlL^-C <d ^ a I , „lj 

, 4-l^jlJIj i-Sl miCi 1 mVIj q -a JjjJtt Oj-^ JL>- 

jij- i La 55 67, jLiJlj ^llul jj-^ JuLlj 

O^J 1977 pLc 63,2 ^1 1976 pLc 59,96 ^1 1975 pLc 
«U j J-OJ j t Luajj 19,5 j-2tJ I 975 aLc ^^^jlII 

^LuVl 13,4 3jl_jj 4 \ in J-lo^j 36,6 j-5&j 1980 pLc 

t^LUl 27 SjLjjJI ojj*> (< m!1 



1980 

1975 


10.6 

5000 

3015 

i»j4t 

5.9 

4000 

3000 


- 

850 

850 

I^uwuwt 

- 

280 

280 

ou. 

- 

500 

500 

>5 

18.1 

20000 

8719 


14.7 

5600 

2820 

VyJl djMfl 

- 

60 

60 


2.4 

290 

250 


13.4 

36580 

19502 



^yiUJl ^LoVl <J-> 1978 pLc j^ljl ^ (j\jLajLa£tLJiX\ jlIIj 

oLL l jU T (J1 4_jL^_j 4_J t'g jfi 1 m a ^ jr l^. I ^1 (j\ J-4 T l>JL 1 <j-a (Jj^Iull 

jLLa 25^1 Ju9 r Mill ^y^LuaJl < »V1 £)lj , CjI h t < m*i!1 4j1JlJJ 
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Ijjjall (jJogJI 6>. u I uljjoll |SAl If 6 Jai 


{j-a jLiT {y s t U, (_gj ) i < «I t l 1 l£? 

2000 . f Lc <jVl 

..^yju^i^HLdJii *u 

^£> 4_«j^LLa Jo- j_j CjLl£La_a jl j_jLLj 4 j}Lj 4J ^_uljj_t!l j-u^lc. £)l 
0,005 ^ 235 0 695, ^ 248 */99,3 4 , „ . m 44» mUN 

4_^LLaJI <j_A 4 JjLa cjL > - 4^ (JJLLaJj 235 jl U mi iL j .234 

La ^£jL_u_j 4_jjI^_>. 4_^LLd ^j-u ^Ju < h^I (j_c Ijolj ^Uaj £)l y^>- 

4->j) mi^U 4_jJL>JI 4_J.L*JI j n! /-^.t,U. ^tiU! ^yz jjllloI <LuUj 4_51Lj 
J .^J_J_)I J_jjl JlJ_<_u^ 1 yA jl */0 , I \ c. 1 $ i \ C, I J CjLaLv. j 4 III" 

£_a ^j-L c_Ul 730 jo. ^]\ 4_d,L*JI jjLaJ.1 J-t-aJ 

Ijuk ^-ILaJI jLu-ajj . ^jJsD LiiI 680 ^Jl J_t*aj 4_t^LcIaJ SjJuLa j jLul« 

^ 3< J JLU.U^I ^J^-iLa I 6, jl ^-Ljljijj ^j-L (J^-lLaI ,4 jJLJI 

cjV j_*_a-L1 L , U cjLLj_»L^ 1I1 jodjl ^JL>. < 4 _l_U_*JI cjL^LllvVLj aLjJJ 
JjJlIIj jLoVl jLu^ajJI ljufc (JLJlj V) 4_jJLJI 4-^^i g~nnVl 

1975 ^Lc 32400 1950 ^Lc ^jJa 3800 ^ j < n^t (y* 

j^laj cjjjiatj i^LJL*JI * o• 2000 ^Lc ^jJa 470000 u* ^^ 
JLLIijj ^Ltfuj! LL-cv tCjlluLlil 4 jjjJ! cj^LcHI ^ 

I Jufc jlaIUj j . (^jLo F ast Breader Reactor jJljlJI J^LUI 

3jLj yiju Laj 4 ^^jj y j-LJ238 jlU. ,•:,<V1 ^J^mi 

CjMcLULj LJL. 4_lLaj L (JLa 43 j-a 2541LLJI »1 Ur.I 3 jJlS 

4_lLjlj La ^jLoij 4^Ua (j_A Jo. I jJl ^ U11 ^ U ,,, t L> JlIc . 4jjL*JI 

^ JlaHII I Jl^J LLl>V (jlllaVI yA (jIj^iLa 

^JLc jL_j_c VI (_»j L" Lt JLj 4_>j1LJJ ^j_uIj^jJI cjLla^ i _ y L J-aILJ! oy I 
.vi jjL^ii ^j_a 4>j_lc 4^llji juip 
t 4^LLaJI CjVLc-a 4 j a (j-c ^^_ulj^_jli La LJL. ^jjjjlJI j-ioJjlI ( j_44_Jj 
^J J '“‘j o A Lsl jjfljfl jj«3**<,., a Ijl^J 

^aJ cjLoIjj 4 4jjUa^V! SjJlII! 233 4235 
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6^u^aoJI CilgjjJIg qIuuLII 


CjLlLsL l l > .I j .OjIjLjjJL ijJjla j_& jJ 1^1 aj . c-U^-seli] I jjJ Jju 

^jJo q^jJLq 2,5 3 -%-) 1972 ciJlL ji_u_u£l ^JL*J! 

JLajJI CuJtjLdJ . <LjL^L>. !^£i u , <H*J Jl >-JJ 1 ££1 <,Vi 

. JUU 4jl_uL5Laj _}Ju5cI(J Ij Ju-£2_fl £. I Jlj) 1 n 11 4ulol /m 1' 

q -o »j) <<M1 (3-^ ^ Juu Lie..} 

•l£>^ ' 

^JqLlLvI jJuS) jJLsj-u^JLj Jlu_uI£I CoS JlSJ 

J-U2LA <—sVT 4 ( (14'V- Jl> 3 4 3 tVl A 

44_x^^_<iuJI f.\yse-ud\ . Ut«3 JlC.I_3JI 4jj jJI (jjljtX! J->* 

<jr^- *t-}j-<-u]t JUjJI JL^ J_t^ ^yLajJI 

lJlJI 334,6 j j <h^I CjL^LloJ) .U, «y*<U ^y^Luiu 

4jj 3 £pL*-c Jl>.jj lLUJ^.. ^ 25,5 ^jjIj^jJ! Jm mi^Ij 

. LgjLLLi^l L_jL_uJ>.J L^IbfcJ |CL 4 LulZbj^jaJ <_JjJlI,Ij 44jJ jJU-uJIJ 

C-<_iL£ I3lj A, „j Atl ciJL^ ciJLli t-uLstJj 

Ju>»jj ^L>- (jio Q^- i Lq (JJl 53 J-5C-U CjjJuS JlS CjLL_uj^JI IjlA CjL^LllvI 
I5lj l/ 0,018 ^1 0,006 (j \j Lo £-j!ji3 4JLu_ua <,*< <in ^^_ulj^_jJI jm< n^i L^j 
5,3 (jjJLc ^cj! 3 1 Mj-d.II /0, I j!jl1*j <—>1 < n*v. ^_i 

1 ^ . ..I ^>5L<j ^ 3_ulj^J! l-Lllu^I 4jjJ^JJ 1 4_p-l_Ll! Q^xLj 



V ~ Ml! ^J^_>«J 4^LkU aljV I 4_jvL>. 4jjI j-^u I (JaJj ♦ L^JlJ) ^ * m^AJI 
.. LlJo^-c. L>oIj q^SLj I Vjij tLu-uL-u 1 Lsjufc lUjLL-uj^UI 

^jjIj^J! jjLua-a {jg. ci-cst-JL ^IL^j 4_u^*JI J>LJ! tdU5 
^ *4jjJl!I d r 1 /.^U cLoj^UI 3 JlC.L t-u.1,1 CjljLiil t-iiJj^j 

tU J U J-oVl C_j|jItJlj 3jjJ>-J-0 1 ^ JM <1 1 j 




:jU«Jf ^U 4 dUL^ 

IjLb ^JL*JI 4 -cojLj 4_uJl*J, 1 3xp]| CjI^ ui>I £-A LlIj->o 

5 .. 4JL>-I yuj ^Lalj t^jLstJ (jL^-ta CjLaL>* tyG. 
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I^jjaJI l ji>C)JI ^9 6dj^aoJI Cj IgjjJI pj&l ^ic 6 Joj 


^)L_ujVI jLujI fj $Ltl ci«-ge-iil jjU-tl jlcL_u jl3J 

d \ j,^ -v. ^_j_4_>jj t cjLL a_i_>J,!j (jL*_L9 4_<_uljj cJLI ^ ^ 3tl , ,.t 

C< * i m»Ij (j-o j- u SJI ccJlj! lLIIjj IjlA (j-C CjLqjHI fj -<a 4_<a-5t-tl3 

<_3jLl 1, 4 j < <i (tL j . 44SjjlUj L~. ..VI c-<j^ lj-AJ ^jL-ujVI 

.28 JjJu>. <-<<M-v 1 $ OJ Ml 3~ 4_&Lal tjL?e_JI gfi ( j-C 4jjJ £_*j>o L«j ^jL-ujVl 


S~J| 

% USOl 

a^k »»uii 

Cph 

•*** 

Ol £ll jU* 

15.3 

- 

Continental Edge 

AijliJl AiU-l 


55.4 

Cont. Shelf 

(*■++?) 

5.3 

19.2 

Cont. Rise ispi\ gsp 

41.8 

151.5 

A byssal Planis 

oUi; j»j J 



& Hills 


1.7 

6.1 

Trenches cJsUsLt 

32.7 

118.6 

Oceanic Ridges 

Ja—jJ' h J' oUi;jU 



& Rises 


3.2 

11.2 

Volcanic 

t_ jLaIIj CjUjSj jil 



Ridges & Rises 


100 

362 

oh 

2-^lj jUxJl JU>I 


. 4-j-uajVl 3j mi 3II f n {jjG j)j i »m 4 J-u-sa^J till]} 

^yJLc. ^_$JLll ^^JLclj jL&jJI ^ (J^-^VI ( 3 -^-C.I J-LajjVI ^ 3jUil Lai 
jUt_JI <?L-j_ 4 c.<_ > o cjIjLSJI lJ&Ij^. jlL^jj 'j-u* 5800-4300 ^I«j4 oljlJLlt 
i_sl^>* (jyijj .^3-aj.Li^ 1300 CjI^ILgjJLj^ d ♦ < >>< 4^m 

^ <.i j >J 4-u-bjVl 3j-t2C3j! 1*1 3 mi Lot jILo 4000 £-Jlu 4_uLj ^La-C I 0 J_& CjIjLSJI 
0 Jl& lL-<-o^IL a j Jl3j La_Lu t IjJLajJL^ 30 CjIjL3JI 

3j-tfu_3JI "s J . CjI jILaj-Lt^ 4-i.u-^v ^JlI j_5c_j jLstJI ^Lpa Cl>j 

3_}L) 4_?£_uj i4 _cojLi]I 3^ mi4 L$_lC Ij_u£ J^La^. VI Cl x S 
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6s-uAAjoJI CilgjjJIg (jLuuuUI 


4 _jjLSJI 4_sL>JI (j I t 1 _La <aI^w>U j Ju>o lx_4j * L$_l 3 ^j)j < n (f.ULlj JuJu>J! 
^Ij^wjLI 4 _\ \ a ^ujX\j (^jLSJI <_ 

t cjLsLkil (j-a La I jIsca ^ LcjJj L^j! VI i('/ 20 6,) ^jjLVI 

J_l 2X^I L;T _b S j n 1 ( s~Tt <?i 1 ( j_u_4_oI f^y. i^. (j_« I- 4 (JV-Lu_uV 4 jjv jLuo 

jl mm iVl 4 ju_oIj 4 _jjJl*J,I CjUUJI 3 jLiJIj (J33ILJI (jI ^.Lc. CjIj-jJlSIlII JjG 3 
•jUJI <> 2b)Ul! (jSUVl cllJj <> f&}\ 
^Ltil ^LuVI ( j_A */ 17 LJLw ^jJj Jjjlujl JLjc-a 

t^^yiljLlI ^-LLV! (j-« /35 (_j.ll 4 mi (11 (jl 1980 ^Lc ^jUJLIj 

\jj£ 3^1 *ui < 1 1 c a S l« ollllLvI (j 1 jjuUij *ui < <> c ^ s 

JjL^c. I (j_A 4 _JL>JI 4 _jjv.LjVI (jA cLLlj (_j.L. (JjTi«< n ♦ 4 unLJI (_ T ic. lJz^c. L4-4 
120 (j_c j_il^L_j (tj-LLAJI (j_c Jljl_u V ja (jAj tjjlfli 3HM 4 jLc jjLjeUj 

^Ij^fcTu-ul (j^Q 4 _l>» 3 JjJ^TlII JSLoijJI (jSL^Tij (jl 1980 ^.1 r- ^4 ^ L~ /1^**«^3 L^ 
4 cjLl^JI Ijjg t rtf .1 <Vn / ,1 La * * I^ILa 1830 (_jJI < JjL^c, I (j_a (J33ILLI! 


£>LaVI (j_a LA3-1C3 ^^uLJ-J-II ^5Lo! CjL l ^ Cjj Ju 3 1 <>nI *m C.0J3 
. 4 j^-ji.iil Jlu-oj ( jr Aj t( jLLVI (j-« OU^UI (j-U^Lo jJLu ^Lj 3 jLj (^jj^VI 4 -uJjlI.I 
*ULj 4 _iLVI 4 -S-jj-LiJ gjJzHujj (JjJI CLuj-j£JI JLwjj LuojI ^Ul C^>oj 

*UI Cu_>o j) A3 ..((jl/l^^ 4 _S_jj-L) ^ L ,,.tl ^J| />sll ( jjvL_uJI 
(^1JJJiil (Jl-«j <j-° 1 (I J L° (j-oj . 4_<_ujl_tll (J^ Jlu^djJ i-^Lubj 

tA^^LIIj (jrujLJIj t<—ufcjJ! (_jJL. 4 j^L>JLI ^jLUI 

LUa_j| «. l_l I C-<—>03 .. Jlj Jl_>iJ I3 ^3_jjLLuJI3 ^ (jL<-u-?e-uJ 1 3 ^ j \ ,^.^ 11 3 

3 fcn n 3 . (^jLaJI <—(3I0LLC (jy ^ J^3 JiILc 4 . Ll A ( jr lc CjLL_u 3AII j-tlu-a 

(^jiLtil (3~^u-u-tI (_jlc pUI Coo J13JW3XI CjLL-uj^JI CjL tLL ll>>I £_Lj (jl 

4 ♦ <>>1 JlJlj (jl J^ILstJ jJloJI I JlA (j-03 . (jllLVl (j^J jLc (j_c ci>VVl CjLIa 

i2j si aVI cLlcu cjUL>JI (jj clxS .(jLLVI (j_c (j^j^Lil <_sVT 

(j_« A^ Jl2^3 CjLlj-uv. J3JW3 t ^ 1 «>»ji ,m Q->«J3 .3 _l^L>JI c^SjJI 

(_jlc 4 _uajlj 3 S^jLlLo 3_j_l^JJ»I Jl2^. ^_<-»jL CLl£j-C. tj-ujse-lll (jjL*-o 

3^3 - *-*1 I3 jLtjJI ^l^-^-l (_^ (3IL4 4500 - 3500 ) 4 _ 2 _u^*JI ^LjJ .1 
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I^jjaJI ^9 AaoJ I CiI^jjJI publ ^ic 6 Joj 


4_j^_LaJI j_t^l_uLl! c. 11 <i i t k ",j~ * jJL JlUj .CxJLjSJIj ^j-oLseJJIj JUUl 
i (*/34 -12,6) j— l-L ge-La :<_yjVlS ^JLslII ^j_a 4 jSj 3~ o CjL^jw j-tiae-UI JuZC. 

-0,1) cJL^iC/1,1 -0,1) *0/17,7-1,6) 

.0/0,7 -0, I) 

Lo^ta jLsfejJI ^JLcI ^-33 ^L>JI Ijl^J ^_aI ^jLa ^Lc JSLij j 

( 2>C (jLp^VI ^a Jl^J JLo^.' Cr^-J t^loLfu]! QJ* Jj-a 4 jLojujVI Jlju 

t4Jjj_A Cjtjewljj 3>p 1 3gf, jt I Jlju cillj £)-* <J-^' Lr^J UVT 4_cu^>JI 

La 4 jj_<_u (—al < «V1 JLgX. Li ^j_3j ^ jy ILll ght tl CjI£jUJI 

(j_a 4_j_g_L*JI CjL^wJI 4juJu La ^JLu j ♦ CjL aj.L».aj CjLLu ^j_a 4 jlf. 

<j ? Qjlj JiUj .4_*_alj_aj ^L>JI Jjjwj jjjjj ( _ r Ll aj-JaJI CjLLu 

i_L_j_>JsI ^_a £_oj ^jUalal ^juu JLgluwl L^J jJL*JI cjIjuwIjj pL♦ ^ 
«jj-La» juJlSj .(^Ju^JIj u t niUVl (j-1 Uj-wJ.1 ijr a Jl>-jj La l-uUj 

1 j-Lu JlojlII ^JlA (j_a 4_J,L*JI ciiLUL-LewVl ^jLa Mero . L. I967J 
£jjQ ^j-L Q^-cia <Jd I 16,4 ^-ujae-La ^j^jJLa L_aJI 400 L^-La (j^LLa I , 7 
. CxJLjSLJl (j-* (j-L (j^-i-la <_3jf 9,8 (j^LLa <_UI 8,8 JSLdJI 

Lewj_£ljL L^J^UlUj 14-jj-tTu-JI 3 Ju-^jV t al <>s < 3 Ju-oj I LJ^j I lLUj^ 

c_j jewj 4_j_U_*JI 4_j_a JuljJI CjISjUJI (j_a 4 * jllo ciJLt^a dllj £_aj . L^jIjjI^jj 
^ jLs-uLlI ^ Jj_I,I ^_j_C5e_LlI JuiC ^LwJ Li_i_u2Jj LaLtfuSLu-ul tCjLLaa^JUj jLt-JI 

t 4_x^jj_aVl Deep Sea Ventures Inc .4^j-j» j^jJL jjjew j_a> Lo-aj t4 3jg«ll 

JljLLII 4_<_uJl_LA 4 a) 3 jLetHil CjLVjJI 4_ewjLL j-JjJ Cj_ajLOJ 
jJLLa-U <U 3 ^j^Lc.1 ‘' - < ( 1975-(_ r jLLll j_jL£-j_j Lb 

4-jLgewj t4_u_uLa jJj jJI 4 jLoj>JL a miII ^j-uLallJI ^_a JjlxJI ^Ijetlu^j^LI 

jJ_p3 t Ml 23 l^jjwl >.< a t j_j_L?c_Ll,l Jl3^l L^j 4_3_L_Ll tjLg!u.t-uVl ^j_3jv 
16500 7500 ^ 3^ ^ r -' LT^-J <la_pJJ 3>^ JLa-L) j_3j tj_jj_a 

33 ~>-La 30 -22 Li_a jLaLu_uV La^I Jm_u_uI I dJ lA (^Jluj . ^j_a 

juSLU asu;t l ; 2 ,1 , L^L^Ijj JUSlw.lV o>L J>U 

jJUI' 4_g- j _a jJlojj t J^LiljjVl (j_a LaU ^ruujl djlaJ 1 CjLlLLlcw' 

^jj-iLa 120 Jlj^_j Uj ^L>J! 4_>JL»_aj ^1^-sr "i t mV 4_aj^L!l 4 _l! 1 a < nljJl 

. Juu j-aVI ^a CxjJI ^aJj jVj-i 
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6bU^aaJI CjIgjjJIg qLuuUI 


4j^Tl>JL1 > .UIK 4_jjJl*_a CjLaL». tiJLt^ tdJJli ujL%j 

. . LA-Aj-tC.^ <j_u LfciJI ^ L1L3JI ^jjLiLA 

£yc. ^j3 L I5La£ tjUtjJI £ta CjLaLL l j r A ^JtUIl Jjfc tilli 

L^J . v A / a V tdJLdJLo 4 _uj-C 4JjJ Jp-^j V 4_j Ij 4_^L>- t L^_Lo ^j^jlII 

JjjJJ 4_£p.|j_t,l jLstjJI 4 _jjJl*_a CjLaLL CjVLaTlvI £)? tilcuV 

(jjL*_A L^_j Laj JLajJI tiJLt^ . .4 _ajL9 cjVLaj->*I 

^-ULtiu i _ r lc L $1a c_3j^a_a jjt La ciJllAj t LuLjjj,jJL 4^p.ljll 41**- <«M1 aLII 
y~2r 11' ^ If. a1_Lu uj 4-LtTui UU I ^yjaLtTui Li_L 

lt^-5 ^^jJI ^LLi ^JLc. LlIj 1 < n^nH 

Jijp.j ^JLaTl>»I tiJLufcj .(jJ lC. ^-lL>- ^JL. 4lkJll (JLaj-t^aJI ^lal j-lL ^j_A ^_a 

LuL<jjj_aj t-jjJLlI j_tU 4pl jI! cliLl<_uj^JI Jla£. ^l_>- 

Sjj^pJI 4 -lJu t_sj_p ^lal j-tiui 4pljll ^jLill till 

LuLjjj_a j_lL 4^plI j_a ^^^-LOeJll jJiC. Ij_a ^Aaj Jp* .jj till . 4_uj_*JI 

.(JLaI j 4 _Ujjl 1I SjjjpJI 4_du t_Jjlpj 
(^1 (jLd 4 jjJl*11 CjLaUJI JLse_A 4_Ij tHJ5 Juu ^ ^j jj 

j J -aj- L S' l_aJ 1 438 LjfcjjJd 4—>•! - < - u - A ~ j L^Lul ^-a^*VI ^-^.j-ILs •. (jL<i 

^ I (J-uajj .c-aaSLa jHal_aJ 1215 ( B y-ll4 _aLj_a jJlaj j .^_jj_a 

1869 ^Lc Jl_Laj ^iii Cl>j Ij^a 2920 a r. 4_cLs 4 U a i 

djl£L^ . 4 _ujjlI 1 j_tc JjjJl ^j-A 4 JulI 4- l a T u-a 4_1c (JJjiG CjL^jVI (j^L_uj 
^Lc A r. VI aLj-I i^j|j->J| L yj\ J A II (J-C. 4_>.jL>. J-A jJ dllj-cujll 

. 1959 ^Lc 4 aj a til oLjll J JlaII ^j-a 4_>.jIa cjLuI ^jl£j 1948, 

-1963 ^_aLc La— i-^ jL>J! ^L>.V1 cj!jj ^La^-VI jl cjIjLj c*jI£j 

Laj j-ii. ^y^till 4luailA L ^Z >\1 JuJu>o ^5 LaI o_l>. 1967, 

si 4_A-U2-I! ^c. ^j_5tlLI CjL_oIj J Cxjl£j . 4-UjULA CjLaLL (j_A 4 _l 2 wLu^J 

j— l^-HJLI 1 JljJuw LLsj_a 4jMj ^lr. jjIulII ^j^LaI dt-p- 1971 ^Lc Jlla 

i4_L) JlaII CjLALiell Qj a**< < < 1 AJ 3j_uoL»_a 4IuJl>. CjI m < t_jjj^-ualI t (J peJUI 

^J-C CjLajIaIIj CjLLj_lII ^J_A JljJulII Jj-sr < iu) 4IL>.LJ1 q * < «<tl tiilj Cj_aLs 
La 4 i > m*ij Lglo*^1 a 4p.jiij 1 a i nj 1 U Mil CjLvI < <i aj jll aJlA 
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I^jijaJI QJ09JI 6dj^aoJI CjI gjiJI pj&l ^ic 6 Joj 


^LLljI I ^y-II CjL_JjJiJ! 0 Jl-A jul.u±1 j ^-bju £)_a 4 jj_><j 

t si ->- . 4_L>-L_u CjI j !^_j CjI^ILS If. Cjj^ Ju9 ^J- 4 o -**^- < - u -^' 

CjLcL>JI tj-C. Ij—L-i^ CjIjIjJJI CjLLId £pLjd! 

v oijijjii cdij juu^\r^[^\ ^uj^i 

Ijjjllmj . 4 flit a 4JLjj3J CjLlj_l>. 4j_lA 3 J Lijjj 4_JL». Jl>- 

^j-4 j £Lj 9 ^ 4-peJLtl (^>^1 tiJJj (j-° Lufc 

.^-a^>*VI 4 <y t tl 4 -l^-U' J4>-Vl £-31j_a 18 (JSLtTu 

4_S_tIo 3ju>.l jJI t4j mU CjLS_lIo Cj^Ij 4j :2 .itVillo! 

. U , ,,j". ^ CujIjj^JI 4_S_lLsj (jllLcI 4 1i.La.4-u lU^Uj) 4-lLl1jj j-a 4jJljJuv 
dJU^aJI Jl£j . (jL>.tj jILa lilnijp.aj) CjIjjIu^jSLII 4 rtlUj (jILa 3,5 ^Umi 

.jILa 4jLa ^1 I AJt ^L>J LjLo*I 

oj mi f. eiLa-t-uj) dxjijjj>JI 4-S-tIa Jl>-Ij 4 <?iU 4 _j : iiK , <n J 

CjLal_>J 4 _Jj_j J_L3 t " < M i , ^ ^ ~ (J_ll_(_4>j .. 1^j>. ^JLfcj *. (jLLcI 

.29 ^ U£ 1967 c^a3 *2 0 MU;iUVl 


UJj UL*S"j oL-U- 29 J 


10 X 


% V-4 
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5 10 x 243.0 

49.0 
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86 

5 10 x 29.0 
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0.1 
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28 
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0.0054 
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5 

Ji_^) 248 
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45.0 
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feoj^aoJI CilgjjJIg qLuuUI 


(JjfcJj L <Lu Jl*_4 CJ ^j_4 ^-4->-Vl I 4jJ^CJ 1-4-4 <j_4 4p>* 1 Jt-A 

4 j (nj-Lp' cjVUJJ 3j_jliUIj j < ^ 11 ^U-^.tl c.<j>. pbcj dJUj 

. L$jv pjfclL-u! {jjz Lj-tS\-4JJ LLa_jla3eJ 4-j->- jJ pS>Ttilj 

OaJt u2U» orf £$lanU wULI 
. .^mJI bLuJf$ <^Iii tm3i$ 

(jl i^LujjlII (jiajV! Ljj^. (j-u^t (jpJJjitl Jo Lilt I <jl joJ.j -1 

jJalJ (jl VI i Juilj J^lj I t-i«.1 3 \ tiiti 1~I <ig I III JL2 «LujjJI 3jl I>I-»JI 

*1^3Lp. (> ajuji aio-jji ^ a^Ji jjjjt ^ v <uf j£Jj ^jj| juji 
J" a""j . Lp.jJjl£J 4jsjl2iII olj^iJLi 3-il «". »VI 4-uiLj Vjj I 
<"<l a L > a ^_£JL>.I (J— 0 3j.il—LO O' Lst 4jlj3 OjL ^JL-A CjIj-ioJI oJJh 

.^j^tl joJlc. ^ 3jsJL 31U JjjJI (_£Jl>.I ijJ> jl iSjjeiU ^oVl 

(jjLiuJI jllLa ciiLufc (PjJlSlLI! (—31 MiCl t mV! JLse_4 (jjl-JlILlI J »^>4- .4 

4_U_3JI (jl JLL4 (_P L^lsLiuJ CjI Ju Clt-LV t3jL5eTj,l ^4-4^1 Cjl_4-la-L4 J-4 

j_>^VIj 14 j i? 3II 4-jj) ♦ 4II £_<_ujJ,l ^_4Ljj-jil I_4 -ajl>.I t(j^_5c-4Ljj-^j 1946 ^Lc 
t I 966^Lc (j^e-cljj-jJI jLLVp ^4J Jl3]j * 3 J_3tIiJ,l ^4.4 jU (j-saL>Jl ^jjuuud I 

^ J-JLj t £_4LjJ_JI lj_A (_P^_Ld (j_CJ ♦ 4_L4 _LlU SjUtHil ^4-4^1 [sr 

3j_^i>.Ij ,(^j\ i^. c. 1 1^—lA- J*\ ui (PLc. 4_j-4llll JjjJJ 4 _j_L3JI cjI_4Jl>JI 

l2<->0 ^jjLLJJ . Jjj-4llll (_P <Lup>. 4_4-&L-U-4J C-uJjjG (J£L<2 u pLc p tCjljUL4J 
.(PjJlaIIII (-^1 mi^" i mV! CjIjI <tf. 4 jjjlU (j_4 ^pll I Ju4> 
ijr ^ 4_j_L3JI 4-JjjlXI ^4JJl31I 4jjJl!I 3^1 Uit 4 _jJj jJI 3Jl£jJI I «>*jl (jJLofcj 

jL^J »« 1 ^ ^.lj-a-1 ( mIj 4_JJ)jJil jlpl (j^. cfltStjJI 1 ^ Ml (j-4J t4jjp]l (jjjLJll 

CjLcjj mi 4 (Jj-4J (^JlII '(5j 1 * *^11 ^4-t£. Ju] JjjJI CjI_4-ALcu_ 4 d<-»JL 
(Pl_4^>»l (jl^ (j^-t-1.4 362,5 ^-Ll 4 jllt4 1974 ^L*J 3jL5t3J,l ^4-4 jLI <Ll4-uJI 
JjjJI ‘ -^ L 4 I (jpL4 3,6 I ^ j** 4_uj_*JI JjjJI cjIx-^I 1 M 4 

^_4LjjJ 4_J_4 l_(J I JjJll] ^jjLLUaJI jj-4 3 I jJUl I ^j_4 4_Uj_»JI 

*/14,53_l^i1j tJ Vjj 0^4 222,5 j-L jl^ 1976 -1972 3pAJI JjU 4-uuQ]l 
(jl i3_4Lc 4_3 _u^j (Jj-3JI ♦ 4L_i_ 4l_liI ^PjjJI 3^1SLI *-^-^.11 ^pL4i>-l (j-4 

£** ^ .CL^L^ JI^Vl ^ ^ «> ^_4jl (jjLOil (j_4 ^pil IjLA 
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I^jijaJI QJ09JI 6dj^aoJI CjI gjiJI putl ^ic 6 Joj 


J_jL<_uJ (jy-h LevjJjjgilI {j-A 4_A Jl3ILa CjLt£.JJ (JLv_}jj tL_ai niCl t nVl 4 l^r f. 



eliVLae_A ^Lj-aLlII JjjJI 4 jjLla ur £i t4_jJjjJI 3 ^ tV, 1' LbditJj 

JjjJI LestJjjLJ dal mi ? tl IjeA 4_tJ^leJL }L3jj i^l M<Cm»VI 

jli (j-alv JjijjLLea 1975 ^Lc 1 4 Le&J LJLa L^jl j «Lus1_lI1 

.Sjiaelil ^_aV1 j_uj j t 4j»j «Utl Jijljll l^I miCi i t> V Revolving fund jjuxla 
^Ijjl J^jJi-LeaJI (j-* < <1kVl (jt 4_^_tia_LlI-4_!j jJJ ^Lla-lll lj_A e-evj-4Jj 

Jj^-9 ^JLv -4^1 j_j •'** ^JjJueJl t—$1 mi^» 11 <>^U L^j 

-4_lv^ 1 <^ill (J_l3 La CjL_uIj_} aIjlvL Ji-u-aJJ 4_j_uaJl 3j_£v»Vl ^j_3j te-dlaJl 
^ub La .4_IjJlI 1 L^J c _ =T Hl I jLu-aVI 4_lIa_U ^ Pre Feasibility 

4jLlLaVI 4 3 U if A JljJuV tdltatjJl J_A CjLaLvJI ^j-A 4 _lIc. jjIulII 

Clul-V ' Jb 1 / .U 1 ^ (j_A £jJV JlJ CjLajSLvJI Jl^JUJ 1 CjLaLvJI ^J-AJ 

^JJC. jJ_ual! <jLj CjLajSLvJ! Jl^juj lillj^ ♦ 1 ffjl^ Jj 1.1 dajj. < m?1 

<LvljdtIbolj 4 Lt III" JlIc (jy^JL-u-aJ! 4 U > Jt 3 mm^I Jl 3 (jj5L) ^Lv 

LliuTlsc-a i^LvJl ^j_A ^jdaTe-uJ La 4^-l3 ^j_a 1jl3j /2 £_Lla ^£jL>«j Jjldaa ^yic, 
4lj Jjv Jaj . LaLc I 5 3jd Lj-U-u till jj Jjj-ujTlU 0_}l JlC? JlIc 4aJLv 

t^J-jj-A-Tt-H JJeao ^-Ljt-Aj ^-t_u 1 jl_Aj i3 JljJl_v 4da_dj I ^Jjj_a-j ^JLdl 

t4_AjL3ldl JjjJl CjLajSLv ^JlvJ 4_aJl3j (jr lUl ^jjLfcUJl (j-A j^vl tiiLufej 
(jjLftlllj ^JlvI L 4 ] 4juLJ 1 ^LAjSLaJl CjLLl^JI ^JlvI jf 

.4_laLl!1 JjjJI c_<jL>. jj-A J-aISUL ^^Jla ^j^Lu ^jjLu 4_IL>J1 <>jla 



La? t4_j_eaJt_diJl Cj! JusLjlIII J? ejljuj^l j? 3jLc^1 ^ <^V> a 

. 1 JlV ljjjL5C-A Jlj La^ CjVLsc-A 4_Uj_*J! CjLajSL>J1 (j \J ^jjLuJl 


4_j_jj-C. Cj1j_4jJmA Je3_c ^ ( ui 4_u^_*Jl JjJlII 4_*_aL>J 4_aL dl 4aL aVI 


j_vT (jL5j . 4_u^_*Jl JjJlII 4 U mi iVlj 4^j-*dl ' 11 1*1? t4_uJudl CjI^HJ 

^yjl 1 ,< ,i 11 1 .11 ( 3 L^jlj_a-VJ 1977 ^Lc daLjjdl L^IUjj CIj lj-A-5Jd I tillj 


.(^jadl 4_u Juti.1 tliljjaJl 4 _la_u 
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6bU^aaJI CilgjjJIg qIuuLII 


jilj* 

4 jjjlU ^Jl 3 j «lJLLjl 1 Ij 4_JjjJI 3j^>.VI \ LaIj 

Jll £)SLaj 4_jL^ t4_cl_C tLojuiJ ^JuOJI uLal mi rllj CjVL?e_a 

uULUJI 4_J_C.^_J i^yjQ i£j\Ju.uJLij £j\ A < <i 4 Cx->U ^jjL(J I 3j_$J>» VI 0jJb 

* La-Aj ^jJI 

:J«* 6jJtoi-i - I 

AssociationDes Service :(L*j_uI) Sjiij^Vl I diL>-l,,iU _sL>GI 

J_3_j t Lt-gj^a ^ 1931 ^Lc jL>*jVI Ijla LIj? geolgiques Africains 
iJljj, »~ It L_uL_u! _}L>oVI Ij_a ^[2 . 1976 j-jLLj 3j_aL3JU ojJLa 

_iL>uVl I Jufc diljL>ol ^a_&? (j-*J • <LuJjl1,I 3jL^I <LcwjJj_L5tJ 

^1J i »1 (j-uL_uI 4_jJajj^VI 3j Loll 4 jla j> JJ 4_^jJ^_jj>Jt a_Laj^>JI £_lLs 

* 3 j I ^ " j_a ' ;fcl «>» rt. Vi JjjJI L^-aJl3j i _ 7 HJI 4j ajI^VI 4-JJVjJ^_jj>JI a Ujj. 11 

lL^-jI^x. _ilj_cl e_j Cljj£ tLkJ-p-jjj I ^ *j n y" 1 ' _iL>uVI <j_A aI^_o«. 

JSJ LLUj^_j_cj i t4_^jJ^_c*.jjjLL&j t4_uJi*_Aj t4_ujpSo 

. a a a_L<>-lc j-jjL33j c_jLl j ^ jl ju^l £_a 3jl_3JI 

Geological Survey, of Africa : (1. n->.) S-ubj^Vl 4 _ijlcj>JI -2 

cjUUaJI iJLa_u!u_(jj ^LUI .hs>st\ I97I^Lc A CxjjSj .G.S 

.a_u2j^Vt 3jLUI d^t_JLj jjUn L« 

international Union of Geological 4 _l>.I ^jJLtil ^jjJI ->L>«jVI -3 
3j-^>. I J}L>* aJIaJI Jjj 4_l3 (JJjJLIijj 1 1 jilljjfc ^jJLa Sciences 

a i^i i^i-Vil' JlaLlIIj CjLjlaL>JIj 4_l>.I «b.Lil 

jl3. < Jj ^jJI j-4aji,l jSkc. aJL^ct 

CjJl_>. j-4aJJ,l ! Jlj 4> j-iTi-t-j j t a_^^Itill JjjJI ^Jl>-I CjIJ_ u_u j_ijI 

^itSLu 4 _l£^ t^JLlJI ^CjIJ-L<-U £Jj! jJ^-L>» 

a Ah-^t I cjj^tjJI 
UNESCO jZumIjJI 4^1a -4 
Lila (jr&^ ^>^>j VI ^j-lftj JLCj La a A h tl L^jLLjLcuj ^j_A _L>jj 

a_L>J dljkSj t4_ujL*JLlj 4 -lu^IlIIj t4_t^.jJ^>JI <LLajj-5tiI (jL>J LjJLaj 
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QiagJI ^9 6uj^aoJI CiI^jjJI pjbl ^ic 6 Joj 


2 <*1 2~«tlj 4_u^lO 4 _u^_*JI 2 ^ fc> ? 11 £_a jSLuuJ ( jL_uj'^l 

CjLo-I-lL^J ^LtTtJ Lj_l£ t4_U^_*Jl (JjJlII 4_*_cL>J 4_*_jLLII 

. Lc^j-lj-tSoj 

JbUJI JU*^ <U*U jSlj*S 6jA*i-* 

j»Lc. (j. 11 nb institute Mondial De phosphate <-<lA,.,jAll jg»U - I 

djl «l?e_j_i_U di!5^ M i l l ^s_a! 4j^ /A * \ 1 1 a ' y s-A_': ^_u j ) Li 1973, 

-gjl 1 <i 

3 J 4 < nVI V" (til j *>■ mi" ^1 JL^JtXl 1JLA i 

i ‘AIlssIj^oj distill mi! £-a dll 1 11 (jjs 4j>.jjr" i n U 

. *"d 3 , ,.j 3tl djLol dir" i til Mil . l£L! 1 4 j C jill \ i"f 1 1 . cLwdli! 

oLix^a jjjjjJI (jjul-LiiJ ^jjJI .sLaG^I -2 
International Superphosphate and Compound. Manufacturers Association 

j t( jr JL_j_t_Laj1 i"d n, ..j ATI ^L>J a ♦ ^ 11 dil5j-ifull p ' a t ojS&a 

■ L^>JL^a 

International Tin Agreement 4-djjJ! S-daLiil -3 

jliejl jjjl ijJjLLiiSJI j»L>J SjtllU JjjJI CJ&jH i_3JL$j 1956, j»Lc. CdoLis 

. t j. 1» « It d\ Id ... II JjjJI I l^JLu Lu^ jLS-_J_a L-fljSjj: (_gl 
(jl^. c^oH Head Zinc Study Group dljjJlj ^ysLusjJl 4_J j_s 4^.-4 

,i_3Jl^J| q „g itj njjLilj 8591, j»lc. I g"3_tLm <U <n 
7cJl ir< a (_yilj3 dlljL^SjVl (_£jA-l dlLlC.^ dujLiS dll jJj -5 

(Jj/Ladil fljJL^all Jjdll (j^ojSLaJI (j^iLjJ.1 Jlo i L^jl dJ diLoLJJ 4jtIiU JjjJI 
dbjVl A.S.S.l.M.A.R .J+jjJI aU^VIj C.i.P.E.C 

i Loj^.j (Jjjdl ^Jl a 4 jLc.jJ «LujjlIIj «LiljjJI 

j (jrh> ^^>^1 

(_jial_Lo *ufclj (_ r 3 4 U*i t nil 4j \1 .^"aiVI l!iLoL>JI - I :^jjeJLo 

: LkJL>.|j3 

1^a-G J 1 ^^ “I 

.1—1jJlI.I-( 2P ti ‘ iil V^jLidl-tj-ujgj-^jJj^e^JI-^a-iU 3 I ua-j a 
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6bU^aaJI CilgjjJIg jluuUI 


~o" JJJ ' '*~^j N j* *^*jj^ jLc -2 
. Ljj)j^-u-(> Vl-j ts~) <a-j-J1 jj>J^-(j-uJjJ-t-Jj-*-!^ ’ c —^ 3 i mj^-11 -3 

. ^ U.. »lVt ^ \j • 11-1 j a-j !^s -^.tl . JjJl^JI -4 

.jj tciJjjJlj -5 

. jl Njmtl-i ^♦t l t-^^l^ ^.tl-^ <^n a :^_uj5e_Lll -6 

«< xiV^bj-caJI-Luiljjj^-j <.Q A-^j^jJJJ *. ^_uLse_J! -7 
~(Jl-4 j) L uj -I-j <<o a • ^-1U -8 

-ljj)j-<-u-^jL lJ-^jjV1 ~Cj a ' ^ JLo j t^l l-^j^ ^o jJl-L u - J *.^j_oj_><J! -9 

♦ 4jj>j)»< <it I-CojjSLII-L jjj-i-u-^ U i mIV L uJ -3 IjjlII-j, <^> a :cioj-tSLII -10 
* 1 j ^ :<j-ul-iJJ “I I 

- *^~Q^ ' "~U^ ^ ,ymsA ‘r- \ A J "12 

»j.jjjj>JI-j is>a mm Mil -13 

. <__ijJti, I -j ‘ a-j ^ lj^>J ^ : OjIjLj -14 
. j^ljj>Jl-j ts> a-{j\ U i :CjLjIj^>JIj -15 

* £j I Jk^.oJ 1 A '. C- x.& jJ I ~ I 6 

♦ 1- LiJ -j^lj.j^l-^l ts~\ a : !•*> <t l -17 

*j <«-ia-(j.gjJJ : 41 mi a £) jLlaj 3j_}Lj j_uol_Lc - 18 
r j i^«-c-jjJJLI :^jjujijJLl -19 
-20 

. ^_ujjj tojIjjAii -21 

• '• 4-^*4 -22 

.(j|jj-«-aJ!-j_^ajs -23 

.<_jjJ«J,l :cJLi_j£ -24 
.0I45-JI :is^« -25 
• o-Jjj : i3AP' _26 
.jj|j^»JI : t jj cj" iVI -27 
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I^jjaJI l ji>C)JI 6uj^AoJI CjI gjjJI pj&l ^ic 6 Joj 


J A -28 

: L^_l£ 4 U" < .iU 2j si «W«aVI CjUL>JI 4_uj_*JI JjjJI -2 iJ^e-La 
ijr L L^- t aj 4 jj1 VI jjjjj 19 J£L*i> 


-(jrjJjl£-£I -iJ-<-u JLusj-j-ujJtia-1 3 < Jl>- : j, <,0 -a 

. m ^ »1 -l.ij-^-^J-c- ( j-a.L>.-^jj^' 

. ^^ * * Ln-j 

. (j-u LsfcJ-JjjIb-CuJ Ij^l^-j-ciLiLt-£3J- JlJ Jl>.-Cj LL_u^ : ^j_uJjj 
- t 1 -^J~p"*~j' T' A ~ 

. ^JLa-^a. CV -C cL q -lm 1-Q^4- U J I l^J 
Jl-l-lJ j-a-CxJI j^-^^S-lLLjL t^j-^_j_cse_Lo- JuJ l^.-CjLL_u^ : <_JjJti,I 

.^JLa-^j ii j *>»-C«<4 < <i I :3 j_}Lj llc-Cu-jIjL> 

♦ ^-Ls-CjI 3 < JLcj-^ja/LstJ-J ljJl>. : LuLjjjj-d 

♦ jJLs-Cxl^o 1-^j.a.cv- l£^J-o qjj l^ej-^_ujae-Lo-L-ufe j : (j! _}j-t-ui I 
.C(Ui »1-jJ l^>»-» I :JLaj-uaJI 

* 4<-<_uI (_r^ 33 

L^“d<—L$_<_u I \ £} I a Lj’. £j\ mi! ^ 

- i "' * • «1-^1 A / a :(j-ijV! 

. jcLa-^Lw) J_* j-Cm-uj I : q LlJ 

La-u/1-jtLa-^U.j 

J-a mU jlc.-Jjjjj : Jl jjJ! 

.*lli :(jJ>stjJI 

•JlA 1 : c^4=>-W^ 

• JlA> 
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6bU^aaJI CilgjjJIg qLiiuUI 


. *. 4j9jLUI 

. I J)^Ib ‘ t^> S ,,. a 

. $;lJj ^1 <m*w-C< <g i nl-^JLa : 4_j_La_jJI <4_u^jlJI 4jjj) g a *>JI 

.^JLa :4-LLt-tTuJI Sjjj q 

.s' J-A-C' r 4 r (d-^JLa-^j tJlU jLc-^JjjIu :4jJj)t ( till 4_U^Jtil 4^1^11 

.*Lb 
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JjIjlMI (j^. 1 iaK"t La->j 

.4-ij|i (Jjljijj <<Lul£La (JjIjlJ 
,4_ulsm (JjIjlJI liuJLaJI (JLsc-o 
3j_£UI U III ( _ T lc. j-Lo l_j|j tjLijjVI jjl 

4-UjL*JLl CjljyiLlI (_|^A <~ I III i^-ij^M 

i^_La_i_u_l! d|_>|J ^_La_i_ul! t _ r l£. i4_i_ujLl!! {_ya 

dil^^iMI LdJj dsl.Sj_<Lo (j-o Sjj-ia (JSLI l'iii>i j 

JjJLsJIj jf ijLacJj ilajljjs. 

<Luj-ifcVI 2 .i~i ^_dsj dJLI j ! Loj 

jjj_SJ| 4jL^j JjsLLaJ! i^i 1 4jj i iiMl 
I g ~ -» Jj jl^MI «L;-a (jr^ £j? JL>MI j^lj <j£tj 

LaJCJ- jJlSj (oJ La 4-UjJtil diljjill jjjs 

■ 1 11 ~ i—al mi'v~ i „VI q^SLj d 9 j • La^ 

diI j^ "i I I j M i-^ a J^alj j—S-aaoLs ^ S " 

(_^3 J t 1-1 "j <Lc.J_dsj-U JL>.VI (j-0 Jjjj |4_U JjtXI 

j»jj| Lio .. j Ai ill cLJlc. LtjJLS L4] jl - - I 

dLLj (jjs JjJLkJI (j £l i"i-a-"3"t JL3j d)lt-ij-»J.I 

cLjJ^Hj d) 1 Jl>> 1 ) <'ii 11 d) 1 1 H-»J. 1 OjI 1 d)Ijijill 1 
diJtAJO doiJJ i3j_ij£ jLajJI (jr^- 

J_|_3 (j^ajd («J («JL*JI ^I_3_I (jj uj>^ 
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6bU^aaJI CjIgjjJIg qIuuLII 


j—lA. c_jLj (jr £i JjlI^ ..ojvIj ^Jl£ LalL^j 4 1 3 ,,,n 

.<LuJUlXI CjljjiLil L&jLU-OjJ ‘ *1 . cit-LV 4_JjL_uJ^Ll J-cl 3 Jl^Lj J 

3_il_A oi_L*_A I4_Jjt jJI JjIJlJI ( j £. <±uJjL>Jl JLjE-A ^ La I 

^LCu.,.^ i(_p3jJLl! Jj t4_u Jutil Cj1j^»a_a Jju ciilj 

Ll>.jJjJSIjJI ^ <>>a~j ^LlII ^ aj <11 j iyuL$ JjIju jlIIj .. L^lc L$j 

3l_j_>JL£ tciJl3 jLLLj jl !jui> «;L^HjLj 3LpJI l_3j9 v j_>.| JjIjlj jiL?cj! 

. ^jir, ‘rf^jjui j-Aj 4JJ1 ^_y3Lj 3j a~ 1 11 a 

sULfalt JrilM 

..4^Hail Jlj5e_c ^ JjIjlj Jl>o 

CjIjUlIIj JjjIuJI {j-a ^_jJI 4^LLaJI j si «-*»^a 

Cj^?Ju»_a (jl_3 JjjJLlJJ 4 I Ml (Ujj .BJsLLlU 4jJu13jJ1 

c_jj_3j <_3j_<_u La 1950 ^Lc. ^4 ^j_A cjj_*ls t4^}L^IL<_ul 
cili T tj 3-ilj; ,j\ja ciiljJj. 1980 ^Lc ^ Jj-ajj 63 ^ 35 o* 

^ jii-t i t-ui ^cj-^ (jlj ai u ^ cjVjjJli 

j-Aj *4-^1 J%H! jl t J-lajJ 650 jjfcj J^j-U J -*- 0 

J_3j (jl oj-BJl I JlA 4jL$j ^j-a 4_jl_3 dJJ3 J_lajj Ui^ 1 1000 

J£\ 4jI cxjj ci<-l>> a^LLii] ^-<-u-ljj jjuu^xS ^JLc. ^JL*JI j! a~^. I 

(^JulIj V tg\-LJL l ^- l £jj-j-J CjLjeUla 4 _a_j_u-^j La I jl LjLloHs! 3JljL^ 
t^-SfcTL<.u.U Jjjlujl ^JLa^* I {_y* /A -3 LJLv L^ 4-Ajiir3 < nil JjjIuJI 4 I , (1*1 
. 4^11^ L^_aI jiBelu-ul ^ n! jljL*J! 

(j£L«j V 1-JJ) I>I itl 4^1iail 4jJLjiSlII (jlfl ^alc. J*s mi I 

J-LC. j'l .-^>11 jJ.ifcLao ^1_3 jsJ 3 L° (jr^i ' ( 3 j'^ jLclc.VI 

Juua jjLjijVI aLp. cJLa.J 'Sjjl l-«,~, .VI SLaa^JLl 1 cCsLLaJI Lalj '2j. 

l^jL- 0 J CjI 0 j 0 I^I~I dij^Iaj JlSj . 4jJjla"tl j.al i/ill tilli! idil ij«.tjVl 

jl U ,~, ,VI tl!^Lc.Lojs (j-o ajx, tiJl_Lik j l 10 Jl*jj i4j_j jJI Cj^LcLiXl 
(_jJJ L^_Lj^a>ij 4^Uaj (jLjijVI JL«j (jl LfcjjjJLftJ (jpJI 
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b^AuljjuwUlg 


jlU> iVl (j-a jIUj 4^LLaJ| £)| j^JlIIj (j_aj * 

. ^3 lj_C VI 4_aJu>J j V i m" ^j£La-> *4 jj1jl>. 4^LLd ^1 j_aVI Jjl 

:4_jj^?I CjjLcLUl £-J (j_a 4 jj)jJJI 4-sLLJI ^Lul (jSLaJj 
/, Uj» ,>^t 1 ,Ll! Cj}LcLa_aj ^im ,UI CjjLcLla CjjLcLa-a - I 

cjljLiJI cj^LcLLoj t4_oL*JI cjljLiJI cjjLcLlaj tJ-u&JI aUl ojLcLlaj 
.2LJUJI 3jlj^J! c^Lvj^ olj 

4_^LtaJ| l j_ A 4 j K II SjLalujjVI (j_a (j£La3 La t JljJjIII CjjLcLla -2 
-ilj_a ^-Tl-Lj ^-2JI Cj^LcLoil (jr Jt L$j| juijUll Cj jLc.1 <? 4\ J>j) .4 jjj_LII 

4_*_j j-uj Jl_jJj_j t "<M r 1 A ^ ^ i-i*\\q~ < Lo-4 4jjLLj_tIujl 

^j_ljjJj jJLJI J_t ]jj L^_lS 4juj-<_uJI CjjLcl a °t t4_jjI jj>. (_£jj>.|j 

dj^LcLfl-c Lai .232 (j_a 233 ^j_u!j^_lJ! jl 238 (j_a 239 

<j_a 233 Ijj_lJI JljJjj <U L^_l 9 (jSLaJ 4 jI^ 4jjIj^>JI JuijUJI 

J3 ^ ■»- j /2 al Utt Lj j_4j (jl ^jla jlJjIJI cj jLcLla , ,r<j .232 

.4_at_ulaJI 4 jjj_lII j|j_all ^1 Jiir" t »1 J-ua^lj ^y-us >-1 

Skttft 

iLsLLail 4j Jj'fl'tl jjL^I! i_jL>. (jJI-4. Mill j-usLlkJ! LLjjIc. 1 La I jjj 
<-d-!5 jjM-3 IJjIjlj (j-C. LgJ ijdtaj (Pil 4-Ujl*il dljjil! dljj^a (j-a L*-LaJ>- 
■il-ij! JLa^ .isLLaJ! ul\ i(_£jji]| ^LaJuV! JLxji ^c. liaJJuxU Ljjlxj 

(jLaujV! (J^-V 3j SjsLLJI jjV i M~1 i-sjL^J! ^UJ! !j_p.l 

jljlJ.! i _i^-uajJ! Juu ^a-lLuJI ^ 4_La-Al £-a i^^LaoJIj 

J j i i ii (_y3j *|J^ 4-Ujl*JL! djljjill >-iaaaj iu (^jJI i4jjLji2jJ! Jjljxll 

i _ r 3 i _y>-LaJu! (Jjt al_L) ^aaJ LsLsjILa ^ w^t 4jLfl CjI^cj^/I lLLIj 

i^Uail jjLuaj^ 0 >Lc.mi 0 JL 4 I (^LluaJ! ^LljVI IJljj 1985, j»Lc. 
ij^L Lus^c. >- ■•»■ il l (ai*JI -a>^' ^‘- Ju4 

cj^Lc,Lii! ^51 oL>ijV! jjlj <Laali. i jLIL 455^1 ■ 4 A l~ 4.11 4 jjlj1£l1| jj 1 

3j_uSU! 4SUaJI 4 j>.L>. JLuJ ^ t&\ (jJ i L^jJI Uj-cl I i4j JuiSUl! 4 jj jJ! 

. 4i£ jaJLiJI lJ js j a" ' 'ill ^LaojV! jjt-»~tlj |.Jl 21!| I .IU~j 
dll tfLus Jj! 1-M~»-J 


285 




6 bU^aaJI CjIgjjJIg qLuuUI 


IjU* ^ t 4_jJL*JI JlIII CjIj i jj I 4 \ i) a 11 4JL$jlL_uI 

^ «U II CxstjJ! 4 j>oI t I 4 J Jl>. V 4 *1 Ult (JT^- 

4_a Jl_>J 4-LjL^j^LII 4^LkJI lLUj (j-ul j mmiV Jj^U l!bjL>. 

oVL>JI)-3^Lai 2 Uj!jJI 2UUJI ^1 <j^jjjl^JI Jj^b ciliij i^LuiiVI 
41jLa cjL-uIj^j . Lcj>LJlj 31_4_coJlIj (ajjUJIj 4JjLjJtj 4_JL-aJI 

£)! 4JjJ V 4 AKtlj 4 A A *# 11 ^<a 4_j^lj^ CjLcj^ mi aj 

L 4 K 4_ujjjVI JjjJI Cju>J ( jr Lc L 4 J ^j- 2 j 

I Jl-A 3^-jl i n a ys £)S** ju 1 i^UiUlj 4j_}UIj 4j^ mm II 

I (j_a » ui CxjJ Lj£ *. 4jJ , >*i < h 11 4 I 3 LL 2 JI CjVLsc-c yQ 0^_lCJ (JL>Jll 

(J 1 9 ^ 1^1 <nj L i_La jUo^fL> 

5 S 4_ijwjL>J| JssjJL-bJIj CjIjISJlv^U 

^LaJljVI JLse-a ^Ld! j£4>Jtl ^ Ml A n t^Lc mij>j 

3jm A11 Laj^LxIl aljb»*V ^ 1 „,Ulim JUJJ ^ Jiitlu-uj 3 j4j>.| ji_ijfcj oL>ol(l 

.4^3>U! <L_LajJI 

(jjjLJ Lcj^LjJI £y-2r Mill t Ml ^ jL3T*t t ,n I Jl_U^J <>L>o| (2 

.a^SLJ! UjMJ! *l>bd 3UUJI 
4^Ud1 <>C. ^jUJI Sbj-cJI J*Ll JL>JL! ^k c-JLiu Uluj 

JuS Luj-oj ^JIaJI t 4_uj^>JI Cj^UJLI fkjLSrlt n") 4j^ jj-J 

^_baj| Ju3j ( jr aJL-aJI 4_auLLd JjVI JL>JLl (jjL*H]l ^yk CkAjI 

»lC-<J jL>- CjLc.J j-tTuJs \ J-LkJ ^ JlC. ^^_j] I Cjl^t_J I ^<U lx_4 

^UJI Jij ^ >tU <L>olj tL^lj-UVl 4_ul_a 4 j ( MjULti-a CjVUc-o Lcj^LJI 
^4-lU. J£L,i y. Loj^Lill I 4 J l T^J-' tPi a ^ 

3JL» (J-3 JL^a>J! !j_& .i_a!jJaVl jjjs ^-Uj ljuk (jl dij->. 

(Jj_L£i^J! 1 1 Jo. 5 a. \ a ^Jl t _ r 3 i((Li!Lal^H!l)) jL^>. 

. Laj>UI ^>a iaLUJI (jjc. 

:^ljJLl \S-*Ldi 

(jifi. 4^1iail 4jJLiiSlI! Jjl 1^1 alt JjI JlJ jLsajJ ^ tiocj j_io12j 
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b^AuljujujUlg 


lji.1 4 j i tijULuLa ISLa-aLuJ < <iL j 4^LlaJI JlJjj 1 «>»jl l£]1_L& Jj La 

L-uL-u! ^ 4-C.j^aJ jj U~M ^j-A ju JlJV J_jIjJlI 

^jLaj 4 j j U1 /♦ ^11 CjVUJ. 1 4jj-laj CjL_uljjJt 

4(aLjj^SLIIj J-u-ojlI JjLs ij q jl*_a jl jLc. La|) oy*-A 

j_jUI !jl_& >_il_t-<-u_> 1 ■ i * f cj Jl_>o jl 2 L;r ll! aJjLlUI disl^jjQj! 4_<_ulj^^ 

^ j mi j UL-Lt-U JL>fcU ,j\ i—(j-«j t4j i mjULuLajj^SLH cjVL>JLI 
oL£ a Ij_t^-4_uj-^JLI Jj-ajJ.I j_jUI £)! L£ 4^U! 4^j^>* 

^ <tnULuLU JL>J,! 4 j^j->. aLSI-LuCLa IjLc jl ^LjL_u Lj jl*_a 
jLpJI 1 g r a 3jl rt**n»VI £>£Laj 44_uj-^ 4jl^I_} 3jja JlJjJ 

(J I jj-ualLj Ljjj, \ 3 A ^iUli-JJ ‘(JaL>. cri>^ J-^ c£l J-^ 

i j_Aj LuLajjJl_l^J 1 jJjil 1 ^jlr (j^-AJ 4-LJjgK 11 4^LLaJI 

CjIjJjJLIj t4jjL*JI 4_uj_^LI1 CjIjJjJLI (j\J ^1*11 J^jLaJl jJ _lj I Jl& 

Jljvj_j V 3^—o- VI (j I 0-L>> 4 £_jllj_U 4 _j_4_u_l1o Ljj(_a ISLlaLu.^ 4jj_La_u J_aju (jyli-H 
UjJaj !5lj t4^j^>JI aLuI jl 3^ (^! jl 4jjju 4- t^u iSl^LA Lgj 

4jjl^_>JI 4 a! U U 4lu Jcv 4 -Lu-uJ L^j 1 ^Lc. 4 j > “jL^l /• ajj. ij^tl Cj 1 jJ j-a-U 

3tLaS (jLa i4_jjlj-j>JI LSLj-aI-LjjJ' CjLj-LaJj 1 3 iU . 4_jL^ 4_uj_^£’ <&[L ^yil 
/35jjl_3E_Iij V 4 jjIj^>JI CjLla^Jt! LJLv 4^J)J_*_I,I CjI jJjII 
Cil jlJjU! J_^ La-L-^ t ^JUai oVL^J! ^ 

lJljJISJj 4? 1—L*_a IjlAj . */ 60 j-5fcj 4j 4 hjUIJJLajjJli^JI 

BjJlIII (j_A 4_ui£LII BjJloJ! ^ n»-^ * J_stlu_ul jl L^ixcalll 

j! tt 3 r H ^JJ 4 J 3 LL 2 JI jjl <^> a ^"i < (il iSj ^I 3jLuuj 4_uj-^JI 

Cjjinjl C-.t-4-uJ ^2u2J>- ^_A - ( ♦ . >. 11 ^Jl 1 bsj ^ r 2UU*!j 4^Lk]l J^Lua_A ■ 



^1 0,3 (j’V ^L>»jJ.1 4 >JlA * 4_3iia_A 4 j>.jJ 56000 3jIjl>. 4jxjJ 

3 0,3 (j_A ^jJLl 4_^LLaJI ojjb ^j-A */90 J <^j . ^jjj^Lla 20 
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. 4-LljJL) SjLia CjIjjJLg V 4^2 LL> 4 _u_u_ 4 -tiuJ ' 4^LLaJlj i^jj^SLps 

. : 1.4-A i—L<_uL-uI ^j\ Mf- LiJLafc (jl ^ It llLc j i *s> & jl ^^^ 

<J_}L*J 4 j mi 4 mi" 4^LLaj| 4_j_4^ £)' (jr lxjQ^ t4 33V a 4 j M 14 mi" 4^LLaJI I - I 

. < U 3*4 4iiL-u 24 £_»^J,' S* * ^ ‘— J lj 190 

. t-jLst-toJI CjI Jl>.Ij 1 3jJL3J !j»laj 4^LLaJI 0jJb 4_j I -2 

jjJs Ju3j 4 j mi 4 mi" 4^LLail Jiir" 1 J j-jj U"l CjLstjLj JjjJI ^j_3j j 

3J_3t_j_U «L>.Luj_4 <U 34 /I ^ ' C. 4_*JsljJI 4j mi 4 Mitl 4^LLaJI (jI 

4_jL?c_u_u 4JL!I LjLl>. ^JLaJI t4^LLaJI tjfjQ L^jU-Lu^wI j_j_4_>. ^,-35o 

jjfcj 4^JL»J1 JMi3_L^>U 4 JLL 3 JI 4 j M 14 Mitl 3^1 U>" ( j _4 jJu9 ^L> ^Ljuj 
jUll cjIjjJL^ jl>.Ij j-Lu 4^LUj tLj_u_u 4_c.L_u 4000 

lIJU^ i 4 j Ml 4 Mill 3^1 U 11 -J jLsr*i < nl CjLU^. (jVI 

i i-HJj_4 \j!ajL£ I 7 1 4gia (J^ 4_>.L^i4 i^jL^vLcv 4 J ijr C.l_u-£3 j- 4-3 JlifcIL<_uLj 

^Ic J-4-3] I I Jufc £_L ^>4 4_UJ ‘ (S' h^LV_J ^ V ♦" L*Jj»4 I^Il4^ 2 ' ^ A 

4_j^Lj L« 4_jjv 4 JSL 4 J clt-LS&j i^ILcj_Lx^ 35800 ^Lajjb jljJll 

CjL>.j_U 4 U mi'j_j J_4_uj_j 4 4_uj_^ 5JI 4^LLaJl ( j- c Cj'jbtj-c 15000 

4CjLvj_U lLLLj ^J1 ■ 3 ~ , ,,V 4_j_uajl ^ U •> aj t ^ ♦ <-^tl 4 _l^HIXI 

4 3j3^j (Jjujcj I jla l_3_J15J5 ^La3jl . 4_uj_^ 5" 4^LU L$L^>oj 

4_3_j_3_>o q I jJl^ Jl 3J dx^jJl 4jjju^]' jJLs LlL^j 1 j 4 'r. 

. . L 4 LC 

Lj'j_4J jJLojJLj^ 12800 4_j_LaJu jjfc Jj i 1 m" c£ll5 ^jlj 

^Jj L^JLjj_>OJ 4?l_J_l! ^_Sfc_4.aTtJ 4ju_o'j 41 J-5C-U3 ^j-u-4-tIuJ' 3jl^_>- ^-L4 jaeTJ 

4jI JlIIj */ 5 3^1 3^ ^ 44Ljj-^5LI1 JljJ^IL l CjLLujjj 3j!jV 4jlit_j 

LjIjJLLj 3LLaJL4 1 _jlj^_4 \j5-A j-Lt^ 95 ^LbeJ Cj'jLfej-4 c_3JI JlJjU 
c 3 3j V Oj^_J 1 3^"" c-^-i^3 l^)_41 j ^Tu u 4_3 jJ15Lj t, 1 11 n\ LUaj I <-dJ5 

^4J • . JL*J1 ^^-jJl jUjU 4(3^'J-*-" <— SjJU Vj ^Lcl 

: mLU1 jU 

4^jl>*I 4^LU jjL-saJl (JjI Jlj 4lbtJ Jj j 1 n ^ 3 -jJI ^JL»J' 


b^AuljjjujUlg 


4_ljLSL- aj ^JlC. ttjLutiL^il £j\ nr. L^J I *-1 ^ tl j j c ts~> 

^Jjj! YJS ^j! (j-*J « Iff13 «t a fc> ^1 «tl il_^Jjj-5ej 

3*L1£Lj ^1\ tjfjQ / 25j t3j-_cuL_i_c 

(j <h 1*4 (^yjL^ill malt 4 n ii (Uj 4jLs ^LxJLij . '/AO -30 ^1 J-t-oj 
(j^jjjjVl jLc (jLa <-dii JSLI t^Lgd$al <j-a */8 
jIAj t^Ljj-^SLU ^LaSLaj Lu-uLca jjTju ^Jj ^JjI juJI ^_o- £>-« ^-pju 
j Vi i id j_a ^_jJl jljL^JI i>L>oVIj tCjLj-i>JI jjjaj 
t4_uVI t—jL l«-u>U cjIjLj_4oi]I JjLoJI Jjjlj 

cj! i~i j ->tUj jL^t-jjij jL^_jVi ,m j <?lu u^jjjuVi ja ■ i 

. jJu .j V Jlu-oj 

eJ&^Lstj t^LU ^ u ♦ J 4 _!sI^_IL>.Lj 4jV 14-fu.Jla ^JlC. -2 

4^1x^VLj i jLU-a^I Jjl IjLc l_ff_Lc jJjja <±*-0. tjUJIj 

I 16 j_5e_a J>J *-*a ^ ^ £y* J-Lt^ JSJ 4ajtj_>Jl cLsLLaJI Cjj Jl3 Jl3]j 

3jIjl>. 3Jl>.j <_3JI 49 4^LLaJI 0 JlA j_Lu Ls-Lu t 4_uLL^jj_j 4ajlj_>. 3 Jl>.j l_ 3J| 
cJb ^1 j ->*ii ill 4a! (^1 / a . ♦. ‘ U11 culjLiJl ^j_A J£LI 4_ul_Lajj_j 

J£LJ 4jscILL 1.I 4 <n 3f! ( j-ai2j g.1 Uf.V JaV! ^j-o ^*!^a>» 

J i in 4 _jjIjj>. 4^Ho ^T<Jj (jl c-ijLstJj «4_tA T uIaJl diljLiJI ^j-o 

4—lcLL^oJI CjLUjlII ^ Jl3r*> t uj 4 _jL^ t 

JljJulJI lL!1_LAj ^j-c Vju CjIjLu_uJI .ijjSjJ! ia^L>^ 

. 4_LjjJtJj 4JL3 jj 4n_p.lL)I 4_4J>-jJj<u3 CjLoIjjJI 

< Lj!vL>. JiCu ^llal] JaljLJ tiJllA La udbu 

4_i_t_-%. (jjj jcJI ..jLstjJlj CjHa_L>JU 4^1_Ioj 4^1_Ioj 

^jjljt-aJL! (JjJlj p Lmt I ^_jj| Jltb-l! ^yTcv tJjljuJI ^-jJl3j ^j_a l_p>jJj-tSTii I j ^JL*JI 
.lLLu_<_o^LjJI 3jLa o'^i' Jj^Jfca 1_L» 

(j- 4 4 _jT I ^_Io_lJI <**> 3 1 \ i lLLlh-o^Ljl!I {j^c. LLliTu Jjllb jJ-lSj 
J_jIji_l£ 3j_^j 3j^>-j_a (jjljLa J_>o (j^-aa L^jI j 4 _uJulH 3jji<JI Cjljj-iLa 
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6bU^aaJI CjIgjjJIg qLuuUI 


jllLa ciJJj ^j-aj CxJjLja jl 4-^-j-a- m i (jiL-*-a <j^. 

I j_A <^a tiLli jL*. (jf j»j_i_iJ,Vl j <^i r . LjJ (Jjcj JLSj (j£U-i i^jJlj 
£-<-ulj ^>j) j i iVLa . 1 ^m«i 3jLo jl jJa jl /.^~iaVI <_3 j_*j V i^jJI jjLojJI 
gLu-uLseJj|j 4 jJuJl>JI CjbaduiJ jju&I Jj JlJ ^jJI j-Aj jl m~< iVI 

:d~*UJt 

(jLb Ll>- jJ p\*l\ j. ts~)C I j! 4ll (JLiL 

3jLq ^jLiUcLi (^JLaJLl) LiLiu-uMJ! ^ a 4_t^ 4_c^ll 4 _l^_L»J 1 cj 
4_uj^_jJI 3Lj_>JI 4_c' jJr"l > pi ^j£. tilufcLj i^j^Lall (j_a j- u S LU Ju 4-lujJulA> 
i^j—A JljjljlJI ^jJLc ^l_c. JfLtTuj c.Lll<-uM-JI ^_t_uI ^ ♦ ^jL-uj jU 4 _lAx*JLIj 

jIjJLI J^?e_A J^>«j <jlj t jLjju (jl L^J Jujf tLcjj 3 JljJu>JI jIjJlI 
2UKJI ciLb o? dLp-cuMJl ^u-ul jLl^l ^ c^lLJI J*Jj ^jllITJI 
(jl L3_>- . J^LiSuU JjL^ «^j-o^SLu-mjlj» 4 -uLj^jJI 4_Lb_ilUI ^j_« 4_3lLiiLd 

..3JljJl>JI *\jX\ lLUj 1^-%. I (Jj^v mm'I 4_ji_jl_3il 
4_j_tL*_J! (_3j_>JI J jL>. ijJLp_<_u jLuJI 4-cl (^Jl 4 j>-L>JI c«r.j jJsj 

^cLu-saJlj ^JLjlII JL».j l-^J Ju (J-t^a-3j till j Juu CjjjIsj 

Jlj-aVI ddlilj 1 i .^.tl oJJt 4_uH*JI Cjj^tjJI JjjjO] 4 _^Jl 31U JjjJI 

ob^jt j)_a (jL^j .3juju>Jl jIjJLI tills Lljl V jLilu_ul Igjlr. 3JjLLaJI 
3 ^j_>.jJ,I 4 hr <^tl CjLljjj>JI Jul3j »Ll4-£]1 »1 ^juaI (jl J>j)^^J1 

cl^_J>-Lj tijjjj i ti.1—U-t-u jLjJ I ^lj_fl l_^_Lo ^y-LtJ ^Ullj 3 JJ, . >, ♦ II jljll t^yZULJ 
jljVI jya 4 j>oI_lII 4-uL w ^il -ilj-^11 4-Laj^ojJI (jr\j _}L>o! 

jljJ. (jLcojVl ^Ll^l (jl ^j-o ^c^JLj ^ ^-l<-u5kj cjL1c£. (j-^ 

I > »l £j-a Jlj^j JlS J^jjlj t_£j-3il ^jlslj-cl ^stilll 

(jl J j J-oVI (jl_£ tlLp-^ujLJI jljJ, 4 -uLl4-iSL 11 CjlcLu-saJI 
^j_3JI (jlalj-C.I (^jl <^>"4l ^jL>d jLLa-j L ^. 4jj jJI J Vi I (i I 

iJjjiuJIj ^-se-U! ^j-c 1U mi 4 (jL_uJ^U 4^LLaJlj 

.4_^jJl3JI 4jJu13IlII iljll jjl & ^_ ;r Lc 4 jIj^ nil 3iL^ 
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fekxaaJljJjjjUlg 


S a! UU j s\ JjjILlU JjIjlj <±ujju>J! ji 1c. ^LLlIc. Lo cJJ 

^Jipl CjLcl_Lt-aJ (Jj^Zo jLupj (j-o 4jjJ 1_4J (jLt-u-i^ I ■ L A" ~»-j ^o- 
.. 4jsLL _ijpe_4 ^j-c 4 j^ mmU 

4_uLifuj] 4 _<_u!jJlj UUTla' a a. i 3~t 1 JjjJI 

^Luil Ij £_u-saJ! 3j-AL>JI cj! jl>.jJ 1 Jlpe-a 4_t^L>- 
i_£jl^>JI JjjJI <Lpe_t-aJI CjIjjVIj CjLuZojVIj 

..(jjLm !jj4 JuJulII J-£JJ l_4J 

£( jr j5ej ljLu_* Ll£L« JjjJI (j-Q jujmJI <m>LJ 1 Cfcjj jl^Jj 

cl_Li 3 jLq j—iSljlj j ^jLjJHIj < )LJu_>.Vl^ 4 _jL_u^>JI Julj 4_jJLIlII 4_u^_U 


(j4_uLu^-t^J' ^_i-ol_L*JI Zj] JJ-Lj ^.LlL^M-lII J n! lLuJc^Uj 

*\^11 4_u_uL_4jVI CjLjjSLU JlixJ <_^ZLJIj ^jipj^ZLj_i]lj LripjjA^J 
^_j ^ U m,m cl^Ll^ jiljSLju 1 (JjjTuJ 1 j ^UlIj 

a A 1 ~ 4- a 3JlJJl2w jljJ, d ^ ~>- />, 11 CjLujpdl ^ t">♦” t / 1 ^ i>*» < Jl^Zu L^_U_>- 
4 o Vi>iH oLujpJI 0 J-A JlLo Jpuj t3_S Ju C lI.1 lLLjZujj^LjJI gdjjl l^i-olj (_yic 

j d 11 La j LiZk: I tl jljJLl a •jjUtl 

mi 3~ fl tJj^Zuilj c-LLstj llLZujj^LlII ^lZu^? ^Lu-uL-u^I 

r i i 1 i*« i 111 A i, ,■! /,, SI 1 jjL.a^i] ^LjlII 
jjJLJLcaJI : 1-^-0-A I <j_« jl (jpLp (J-^' CjI j 4 _ULJ_lL 4jj) i^tC J_« -1 

U i C, q U 3 tl t ^ i C.J t^£ jSlsz-jj . 4_xjLlZJI L>UkJI jJ u>J (^^j-uL-uV! j-Aj 
Nitration 4_j^_!l_Ll I CjLLL^jlj u1LjZL<_u^LjJI 4_Lo ^ ^ > «<j j 4_Lo 3^_u^ 4-u-gj 

Jp-^J L^ 0^^ c—>J-p»J 1 -bj-<-ui 1 Jl>-^3 J 3 J 3» U Cj 1_LjJJj_lI 

♦«L>d3^' )) U^-^3 0^ cA$ <( LhlP' )) cr^ 


4jjLu^ p ^ n CjIjUt. ^Zuj - p **- * t' -2 

jJli^o ^_Al /p A fl L>jL^- (JZi-a 4 _L_u_uJ 

» 4- l^ jLSL l !I jl 4_j_sLtZD^I OJ 4 i > 11 CjLjJLaaj lLUjj cd-u-^M-J' -ilj-c ^-Lj)/ 
( Additional and Condensation Pobymerizations 
lLLjZu-u^L j ^JL-LuLI I clLu-^uM-J I L^C Ijj I ( JlAJ 1_4_l 3 L^>.j-iZo ( m 
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6bU^aaJI CjIgjjJIg qLiiuUI 


CjIjUlJI 4-C.j) q rr a _j, j < n K") CjLJl^C. ^yo ^TaJ -3 

j <>JLjVI j £)lfuJ,l ^Lu-ajlII cjLjJljV! 

jljJJ JJl^. CjIjULII £jufc ^j_-3 d si a 4_uLla_j^ CjLlLcju 

. ^/d_jILu_uVI jlc JlLo ii-1-Lu.u^l-J I 4-C.L L uo 4_u_uL_uVI 

Jl-Lo jjLuaJJ 0ji_A q-C. * ^ tl Jl>.| 

1868 <4_L_u jj) i j i j mi tl CjI^JLj j_Aj 1 cJsl jcJjIj iLt- ux i(y^U.I 

. 1959 4_u_u ^_u I (^1 Laj^>.Tj 

:4miUJf j*L* 

cJUil <> aLuuVI JL^y 51 t2LiAtiifcI]l ±\ji\ Cy> ciLll^M-JI j+bu 
_}l j-o CjLfuj_>J! oJJt j^L^o-a JJullIj ♦ 4-uL w ^ .si j- 4 (j-* ^^3^* Lfc? 

L^tI jj! 1 £ tj t jjL>o L^j< „>LJI 

:4_uVl 4_U_uL_u VI ^_i-ol_L*JI £yA JJkJUJ 

Resins -1 

Jjjj (Jlili l-^-iL-i jllx-ij njj_ij_£L!l L^jj/Lji! (_gj ) I>ir J-l*sI jj-o jI_jjs (_ T JkJ 

1 ^ > a Jl^.!jJ! ^ 1 ^ JjJLLu j dilLo £_Llj £-ajjua yajj>. 

dslj-aJLi u a t n~ 3Jbjls (jSLcu ^tVi mj Monomer j-a^-La 

.slj-a (j^-i« j j _ T -S 4 ,,,till y> La I 3JjjIaJ! ojjt Jls-jjj iPolymers 

alj^-Li LiUjij i4_Ls3L>. 4_uLi-a_i^ {_ya jl t, 1 r.4j^ 

(Jjji^LauJ! ^~i~4 CjLj4L>.VLi i_3jju 3j_LLai2Jt L^lSjj^. (j’V ->L>uI 

4 A I". a jlj^a (j-o iTjLjjU. 1 (j-l-J CjJls. |j|j . all Ij-aJLJ I ^1 SJLjiaJI 

i—il t ii i~ 4JbjIaJt Jjji^LauJ! e j-A J t>\a\ j ,4^jlS[jji jl SjjllLo dilj-aJLi i.~n< i » 

j—Liij (_£l L^jjSj3 Lc. Ij-laj jjl (jj4 . Ui ,>,tl i mi"j 3jIj^*JLi llUj 

oLa-ijljJI o^j .4 j 3; tl L^U. 

< I II t^-±J 1 )> 
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Polyesters phenol and Epoxies 





fr;. jI jiujUlg JjIajJI 


Fillers: 

1 ^ .-> |_gj^ ( j l _a> Ju)l] CjUJjI jJI LJ&LiaJ Ur^3 

JJJij L^jI 1_4^ t4_uLaU^/l V! Jiir~ i »l JlIc 4_usL>.j 

Plasticizers and Plastic Laminations 

1 Ml 1 4Jj)^ ( (l JlC.LiuTl3 t Cj l_5C_U I^JU mi ^ ^ JlScILcuJ 4_ui _}l!^_a (jy-^3 

^ JlCj jl j->JI jl ^UJ 4_ajL2-<5J 4-j^LuaJlj L^-lsoI^x. JjJuu jl 

3jUI 3jj g miU oLjjJLU jjl ( j_oj .4 _uLjj-^SLII JUlLfu^U 4_tLL3JI 

<LuJulX1 Jm i ol^Vl ^ Jiir~ > »n (P.V.C) (J-j-LuLjJ[^j 1 ^JjlUj 

jujl>J! JLc 

3jj_i-aJ! ^Jl_A 1 c_ojj»ju ^Jl ^aJLeJ oi ^Jl3j Lq_4j 

:4Um,,U 

CjI j CjLjc-uIjJI 4_u_uL_u ! j_uol_Lc 4 j^Ij 3^Lo lLLlL-u^LJI » 

1 1*»« i>»tl^ 3 jIj^>JIj c_jL_uJj ^LjJLU q~\'3 jJLlj *^33^X1 ojl$-^ 

^Ic. *4 3 1 "iV a JK M.l 1 g~f„Lu^3 > mV^ 1 gtj^3 J-uLj £)l (jjj 

J d L^jLI) 4JL>. LgjjJj t l_^_Lc ■ U » . >■ \ \a 3jlj_>JI 4J|jl JlAJ LflJK uil 


4j(J_<_ u^L«_o ^JSLtll) L^ljia! ^j-4 cLLlli-o^LjJI dajj^j 

ji^G-b 3 jIj_j>JLs jljil e'sjt 3_}Lc) .3 juJl>. jjislj-c IxitluJ 

L$_lj£j 3 ^yjl-LA-t^'^-uju CjjJl>J 4-Lt-Jj 3 jlcl ijS^ V 1 ^ < j 3 JuJl>. VK JIJ 

:^jVI _i!^3 (j-oj ^-lLlII Jl»j 


Thermoplastics dgaMi^y^* j£il (I) 

3jlc 1 ^\K mm 3^Lcl t juj-uJLj (^riit^ulILj ^Jj jI ^-^3 
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6bU^aaJI CilgjjJIg qLuuUI 


4_cjL^tTu.u.1.1 VI SLc. Ij_c £-4 <_j jLuj CjIj^ 

jjLseIu V CjL>-j^ JulC. <U 54-UJ jSLtllu Lpl U£ I JJbtlll 4->-j_} 

ijr i-C J_JlA 111 tdajuiaJI (j-a tUj < n ) jJlo] VI ^LL>o Vj 4jj1c 4jU,I 

‘ ^ jfcjj t 4kjuuifj c-t-uLjIj £jl n/>gj ^IjJ| 4 -LlA 

Lalj 4 (jr loLLa^3 ^j^LpVl JJuLLa JlLfl pjljJI 1^ u^p <- <«< a) Loj Lpj^Lus 
(Jj-LuLjJjj ^-<-uLj 43djULl JlLc 4JLtill jlpl paju 43Lual <, «j < »n 

Cp-4 £pL*Jll LiHN LT^' J -p-^ l JU^t J£ U^. (Jp>oj (P.V.C) 

tCjLumi JL*ju_<_uL} 4^jUl* j|j_a L$_> <ji ^pLxjj.^Jl..4l®t_pJlj<_ > <T< U 

4 (j I tl £-J j_»VI (J1 4*11 (iLa I ^13 ,s\ j| t3j|j^>J| d U , ,,1 jj 1 ^ ^pL^j cdJj£j 

.dl>JI _il j_c 

.4jjLpJlj 4pLuu£jl Lpl j 4 Mil 1 34j jlpl ^Jui> 4 JlL« I ^j_aj 

. jJj_a^Lu_u. 4 ^G-<-oV-l<-o : jj.LtL.uJI cj^L>. -3 
.^pp_j_tjjJI jjjlLa .(j^JLuVI jjjlLa ;^Ijm<?II dJLl^>LJ' 

- 1 ^£jj I ^ t1 llLu^u>LJI -5 
:(jjJjLiJI : Ji_lcVI -SJu l L o -6 


Thermostes: tiM M 

iylar- < n* tl <jl jl 1 JlJj-jIILi LuL^j < - 11 I^I~~ 1 g K tj 1 -51J- 0 CJ-^J 

£_l«-! Jaj|_jj_i LJjLu 1 j I. ..\l... Jajjj LSL^ ^Lc.Ljj L^j cjjlxj 
Jj-ujJI IgU_tlj3j niii i>ill jl 3jlj^>JLi tilli Juu i_il i.ii~ ^<u 

3j!^_>JI diL>.jj jl_Lc. ^JLl*3j IjJj i diLuj-U £_Lg_i 


,-,l/, l_,^ <t lj , 

:4jjL3eHI|j cLul j aj'vtl Lgjljo i nl. La^j jljAl i>JL& <ll!LoI (jjsj 

,-.X I .tl ,<lr.... \l .tl -| 

:i*l j i ntl diLJ j ij 0 ! -2 
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b^AuljujujUlg 


. ^_u_aV I liLi^LJI -3 

• Q^LlLoJ 1 ^ I~^-LmJ^-il I ~A 


:6&i,\**&jiU((s) 

lifrLc^ajj (3 jIj^>JIj j 3~ i nj) Ct i MjdOjj ^-ulj <j_a C< t mj-^Il!1 (jj£ h 

. 4_Jj_3_a 3_il_4J Js3jJL>J.I I Jub (_£j_3j fU ^I^L! ^y2JU 4_jJI 

. QJ)^> J I <>i tlj j,~ i lit j_lII CjLscJjIj (jyJb 4-cJiiff.Tu aJJ CjLjeJjIjJIj 

my mVIj ISLlLoJIj ^j-aj 

j I CjLuJI jl ^U-aJI jl CjLojIs 1 jja £jj$ul1 Jul3 4jj_ 3_II jljJLl Lai 

^Lol fj CjLjcJjIjJLj c-jji <~m -il jJLl L&j_lC jl ^L>*jJI eJaLJl 

.3j_aL>. VK mi I jl L>.|jJt gTuTJ (J^sr < <m!1 

(^j) 3 II Ci i mj^oj^LJI 4-g.Lt . a3 4_a jL3r*n (it I 4 jjJLU _}Jj_$J! j, g mi I ^j-aj 

cj!^ j t mi \ ^jJiXI ciLp-^>LJI 21 (J—^^ _as j_j j ^L».j_JI 

^Ju-aJlj ilaJLiaJlj Juiii OjjuZ 4-^jl 3<n ^ J-3J.I Ct < Mj^pJI jLlcjj 

. 3 J Julia 4-uL-La-t^ I I 4 ] ^j| La^ *UJj 3jl^>Jlj * ^ -^.J. 11 j 

: jljll olsJt 4-ilLot 
eJaLJLj ^Ai mU jTt 1 <iIj-jJI -I 
ciLlL j^LJLl jiuJjJI -2 
»^jU3tl c^LJL j ^A 1 nil Jj_LuaJI -3 
j_ll ^yzuLi j ^JjI^JI t4_jJjVI 4 jLj jSLa ^j-a lLLll<.u^LjJI 

LiinM 4_3iHit_a 3 JljJl£. Jl£Laul ^ ^Jl3j j t 4jj_3J,l jlIjJttj CjLjJlIIIj 
La-JJ * 4_ul_^jJI 4jLaeT(-La ^Jl 4 jlj_Lo3J ^_u_u_uJ jl CjLjj^- 11 ciJJj 

^l^j| 4 j^Ij ^I SL i I uV I 

jl ^jJwLcuJI o 11 ^ c-tajljVlj ^)L_l^3]|j ^IjJVI - I 

jl ^c-3Jil 

.^Jluilj JJiillj q 3 ^ 11 j q <1^11 j-u-ajj -2 

cJlULj jl juJLj l * /.11 < La| ^_j_Lu^j j t JJUkIIj ^Ij_3JI 4-I^_iic Jjllj mil -3 
.^ 2 jJL C-U^JL jl 
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6bU^aaJI CilgjjJIg qIuuLII 


.XJJ 

La-j^ lLLlu-u^LjJJ 3j_j^JJ (_)-alj^JI ^JLsJfc.1 jj 
CjjJl>. 4_L<Lcuj i im ^ ♦ < >% 13jIj_>JLj cd.u.<.u>l_i] I ljLcu-U (l) 

J^u^LuJI Cjlli gl ^4- <>»fl J^daGj ciJJjj 4j_jf^p ^ij-uiu ^I 

«J-^a-g-U V 1 gKtj 3jlj^>JL) JJJJj ( jy ILll 

4Ju.ua 4 _u2_lII 4HJLv. L-dLo-du ^da_ul l£.Lll<-u^LjJ 1 (jjJ -2 

. 4jVl 4 < 111 1 JJ* Juj-J L^_4 4. 


IjJj t4_£LuJI JLa^-Vt ^j-a (JJJLls t llLlLxjj^LjJI ^_uju -3 

4_jjj_U j_LjL*_a 4-t-t-u-u jJlSj j * JLc. Figure of Merit jl £ *»-« «»V1 

•oj>" 

SjjJLo liLjjjj-iVI 3 j_&LLs c i j i ni JLc. in>LiJI jLjiSLiI (JjsL*js -4 
.jLjJ,! J3«* I ag a IJJS.VI i_3j_laJI ^I IXali J 4-^ jj i n_t (j! e-J 
CjL^Lj^JI (>a JTOil |j£j aUlj ^j_i]|j ^1 ciLl^Li]! fjLSa -5 

.^LjjJJj 


4_jJI i rij ts>] Ijl 4_ajl_SJ»l 0jJt> t^jLuaJI Ct < h^LjJI ^jLoj -6 

(^palj-C. VI ^ 6j- u£ 4-La- A l 4_u-oU>JI .^^jI-jJ J-^l ij-* a^ljJll 


.^£Lx_al_ujJ! J ulC. 1—t-i— lt>» lILu-^M-JI c_jJuJlu -7 

^j^u7-V ^jlj^aGI 4JL.ua jj ^jl il tdjLLa-a 4 jjI^_>JI lILjILuj^LjJI ^j-al^>* -8 

.Ijl^ 

jLLa-a 'J6^ dj^ J) 6* *5 Jlo» 4_uLjj^^JI lLLjILuj^IjJ I ^y £>\-9 
. g. Ljj. 11 1*1 u i M^-JI jl j-a ^Cu\ {juG> /AO ^]\^ Jiir" i nj j 4_t2Jjl 4HJL>- 

(J Z^ ^ < nj cJJ jJ x4JLjlo]| 4_uLuj_j^JII _iljJ.1 ^Aju dJLl^>LJI -1 0 

. 4J1 * <?ll jljJll x>Jufc j_jjG ^j-a L^HjLa^i VI < <> VI ^Jsajj CjIjI of, 

ijulljl) <_>Ldu-'%- VI ^JjJLduJ 4jt_i_Luaj uLL^uMJI - I I 

tc_<_uaJI t^LacJLII) CjIjJLUI (J j» nil JjijJsa ^_a (jcJI . . - j >-^>1 tl xaJ-U xj-laGJI 

a(jJI aa^l 

G ^1 Bj-l-GLII 4_J^_^JI 2L£»UaVL 

. ciLlux^LJI 


29fl 


J j» 3 j-^ ^ 




b^AuljujujUlg 


tyj^ 

-1 : ^ L^_l£ 1 L_jj_t^. dJLu^>LiJ (jLa LljJLl oj^h> 

« 4 <i <<oit 43j)jJ,l j-uLa- 4 XiU3 iCjljJLUlj cQjjLo^j dJLjIu-uM-JI » 

♦ l-J-u-l^^LxI] j_uL*_ 4 Ji* 20 7 (j-® ^jLuj 

fj _A (J-LS-J j~ r «.M-J1 J-jI U r n 4-jJV^L .US ^Jl^. -2 

. I J-^lt-u' 

-J^l tjz l£>^' (_U^j <-a*^o -3 
Jllal 4 t n g V cii-U-<-u^LiJ 1 _} JlX-5 jJ_3j 31 t fj Jula ^Lajjl -4 

*CpU 1 


J j t4_j.iL*J! Sjlj^>JI CjLvj^ ( _ 7 _3 c 3 ^.jJI JJl_*_c 3_}Ljj -5 
c_3_>.j jJLu J t4_uLtTujVI CjljJLail lJuv-j (JllLdl 4 jjI_4J jjv- dJLlu_o^LjJI 

3jI^j>. £L>»j_} CLlj-u cJu>-j Jllal 4 j^Ij Jl>.|j £yz k s 1 jt t <i^Ljj-a^!l]I 

* S* J 6 a f nM-JI O^i (j- 4 LlA Jijjjj 

. (30 j!jJll j l£Ll^u>LJI jlj_a (jJulaJ 4_iC. jjJl 4 -oj1_3J,I 


■ 5 'J-* ,_ya*J jjl A^jIaU 30 — JjJj* 



1*r 

4Li^5Ul at y 

LPjJl S>jUll 
r 3 10x 

la® 

J^jJl JajUll 
r 3 10x 

la® 

1040 - 780 

f 

600 - 280 

JuajJI- jji ItjjJl 

1200 - 400 

jjL/s^I ^UxJl 

660 - 330 


2950 - 360 

t--LyaJl 

320 - 160 

jjLLJl o*>U 

290 - 210 

diijii 

600 - 350 

JUbjat-jy 

50-40 


430 - 340 

JL*JlJl»jji JjJuiJl 

20-15 

^W» 

580 - 350 
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6s_uAAjoJI CilgjjJIg qLuuUI 




JL^cVl L t lxa IjJ-i JiJj a] (JJ-2 ^1 J->- JlLc t ' l fm .MJl <-3>C. 

jj_ta3 (j I ^.^Jl ciLJj JljSj tJuju j-t£. dJsj JlLc VI 4 <?I~ 4JL I 4_u_uJl1^JI 

JL>JLl ^Jl <bl <d"iiL Ijlj 4-aI jl^Tu-uI jj_Laj La-Lu tL-LA-t^J 1 JL>J.I 4_>.liul 

<?a i _ r lc 4jt_j_u-saj ^JljlI 4_L*j g-Lajjl ^Jl 4-3Lu^VL> IJlA II 


4-u-uJu^JI j-JI 4 jV 1 r »l (JL>JLl IjlA^ 


(I) 

t 4_U VI 4-jjLtTuJ VI l^_C. VI ci.i-U-<-U V—lI I J-Q-CliuJ 

^LvjJI cJ&LjJLj ^j2X\ Ci i (ij-^lll <Lcjju^aJ,I lLLjI^M-JI CjLusI^ILa -1 

•*UI Ja^j 0 ^2l\j 

jl ^JLjjA cii-LL<-uV-J {j-A Ml £.l_L> qjA £ULUZ jj :4jjJL>JI CjL-oIjJIII -2 

C<-t-uj-^-ILlI £j _a (J-CLo^LlII ^ya lJjJLajj t^-u-aj-lVI (JlLa 4_JyLs 4^-nTu 

tl_Aj—j_Cj JjLUIj (j-ujIjLaJU djJfekJI CjI Jl>-jJI J_a^. ^JiitlL-uJ j J^ail 

(jjJd 1^ U^ J > <n ^III L^jjj 4-aifcj J- I ^luj J-U-OI jl I -3 

L^LjJLjL^ (j-fl (JJ-Sj t * 1 y < mM-lU cJlSixVl (J_al-*_a ^jlsLiiejl £) t La£ 

.J>ljL^i}U 

j-S-1,1 C< (Mj-ajJllI ^j-a j_Luajj : 4 j_}L*JI -4 

3juLfti,t JiSLtTuVl ^ J ^ {jlSLalj jIjII £jjA Dj-X£-$ C->-tTu->JI qjA dr j < , tl ^_^J| 
. 4jj)t-> Uj 4j^ uifltl t rt rt t ((VI JlLa 

t^£i 4_oJlL%_ 4 JlSLl,I 4 jLl& ^Jlc ci.Lu-t-uV— l!I ^ jL^Lt-uj : 2 uL^Jk]| I -5 

:^t ^1 ^k, JL>dl Ijufc 

4_Luua (j-sal(jr^ (JJ) It CjL^LusL^ c <I< m a jl (__jjL_u - 

^l^Luu^ 2LJUJI 2ujUil jf SbjjJLl Jic 

I CjLj-l^jVI U ii (V 4_SJLc jl 4 _j_^Ljv. _}| j a^ t- < I ^ ~ mi a J I " 
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b^AuljujujUlg 


. 4jjL_ujJkJ 

4jLl^ y3 ^Ji3eIu_uJJ ^U.jJL-1 ^j_3JJ d<-<-uj-^I(Jl t^yQ ^Lt-aJ ^Lu-o I - 

. 4_3jL_u 

4 ^lLu -£3 y£ ^Ltlj C1141 nVl £)-a Vju ^>.V ■ t«». ,.jC JjL_u “ 

. 4-oeJj I jJ I 

y^3 CjL^Ltlsjj y_ui£^j| jl jTu-uJ(JjL-u ^Jjlj (j_A :^aL>J 3jLo - 

£_a 4_jJLc t*l 1 mLqj 3jj 9 4.1 . 4_uJm_a J-ajJI 

. JuJl>JIj 

^ JlC. y^ 4 J 3 JlJ Jutil clLu-L^M-JI L^>LcwV £j_uI^JI ^JlU ^jl 

O^jU*!' tia-3->o yJI ^JlII j-«Vl i^jUo 3^-^ Cr^- jJ.*>J lA £^i 

4_u_uLl 3JI yol jJ*J I jju yJj teLc^b I Jufc y-u^ JjLLaj yl^. 4-fll Jl^lTu-u' yb 

ciLIj y_Lc. t4^^jtXI 4jJui2U! jI j-ll yjsLj j i y 1 • s *11 j 3jL_oj_5ti] 

. 4jjLqjlU 4j ^Ua^uI Jjl*_cj dlu-L^M-Ll' jj-Laj Jjula 4JLL3-0 ^JlC. 
y_3 4 _jjI_^jl1 I <l_uJl 1^JI y^ clLlu-u^LjJ \ cjVL^-tTu-ul j 

:4_jj^?I <L>.jVl 

t^J_u_aiil yo CjL?t_3_uo lLs^Lj 4JLlA y If. :Cj1j<>»jV1 -1 

(j? us! jisLiVij <j!ly Vi j>o j-i-uIj ^ 4 1 <n L$j| !il !yu£ L>*L>«j y_3ljj 
y-3 1 o r. J-jj-J ^_La_<_uJI y3 d^^Lusj ^jLuail 4 -ojL 3-« ya 3 jLl^_4 CjI 3 L$J 
. 4_bjy*Js I 4 jJllL3Il1I Cj LuJd j VI 

y« £j)hu^A ilajltiJJj y-LaJu . jcjLLaJLlj CjLoL^j>JI JojI-2 

ula^LJI yJI 4 n 11 (Uj 4_jI jJ I j 4JK uil JJuuj 4 _L^j ^ ' j j j 1 » 

. ^yjLiiaJjaJI 

L^jLL^ iJj-ujIII Jujj)K jI^j jl ^y!:^ jLu_o]| -3 

1 ^ 9 />>J < 1 1 J j iC.«jJl> J 1 jjSLjjJ! y< T u.4 T iJj Jjj-Lai! ^1 4 »1 1 m VI J-^se T u L^jI 

. ^L^>JI jt J1 J 3*1111 VI 0j^> CJ>. dJUli ^.1 J_i_u (jl£L« 1^1 y^ 
t ^U.jJI i—SLJLj jJLuII J," 1 int^ jJI : (_>-^CjLa^jjLJ! -4 

I IIJ J ^j!_3j [£\ 1_4^ CjLlCjJI (- « 1 (<LxJ 4-\-L4^» (jljJl clili y-A>J 
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6bU^aaJI CjIgjjJIg qLuuUI 




dj—>LJ 1 (jVl £—u^uj i ju^dLlU^ :4_jijJj,l olSISVl -5 

4-cj) 't ts~> II) ij\ La£ t4jljL>. (jlj-It cjli 4Ju^_>. JK u>t (_yic 

Us CjLjVI ^ U. , T 4jUjV ^ U Clluj-ojJlI I ULu^uMj 

. (_pjL>Jlj ^jLuail 4_ajLa_a ^j_a L 4 J 

CjI JUjG g> U , ,,1 j < i ^U t ^ ^ ^ >,. J-Lul I :l_UL_uV! -6 

^j-a £jL>JI jjUJ,I La^ i4_jjj_Lj ^-ul ts~) a Coj ULu_^>LlII 

.4jjuiSlII ^UjJ! cjISjJLj ( j-c ^JL, UL i Lj^l UUu_u^Lj 

J1 4 1 <>U Q^ltl ^UjJI cjLajjL <LcLu-^ ^L»JJI “7 


J_L)LLi3 ^ iZjjjL-LL^J CjL 

C-<-J>U 4 » miVLj £ 


■t-gj ^y-ls J^-U-uJj L&^_lC. J 4jjJLs 

2<r ...I - -l-.w 


\j >-■ ^ L^_l3 5 ;j »>>tl j cix_pe_j p *> <:4 _uLjj^LII ^_uLUI -8 

3j_aLU) c-jjim.1 x>L>oVI iJT £i ^ j) <>»tl J_<^>o dJi! < „>UI <j_a (_.<-ulj I 4_La c^j. rtTij 
CjL^I »11 a ^ \ c, Jl CjUoJlc. 4JLlA i _ r ic L^jL^j (^Lu^jjV) 


.3j_u£ C_>LvL_u_a 4_ftjjjJ 0)] 3j-Ut-UD 


4-S-uo^ 3_>U£ Lii-LLgu^Ui 1 ^ J_5tIu_oJ 3} : <- < mi->JI ^j_a CjLuUjU,! -9 

Jj <-Utl jlj-a (Jy^J 3jLla_a J Cy* U LI CjL/-^ l^u \ &JJ& 4_d_u-£3 {jr £i 

.aljiltfljJLiUU! 


CjUj_j J_ 3 t_a cd-P-guM-Jl CjLj^j O.Lv : aUJsIJ cA^MJIj CjLjjUI -10 
JLse_a 3jLlc_a 3aLa£ q -a L 4 ] LI CjVI a»" miVI (j_a 4 jjL»J 1 tlxjjJI 

i 'a *>,) P-t-jv- » 1 —L-UIj CjI ^ jQUI ^j-oUol jjk iilxl 1 m^LjJI (j I La^-^MIUI 
lUU^Iuj al 

JUUt-a ijy ^ UUL_ 4 j^UJI j_a (jiaju 4 jUL tiJJij : q 3jlV>ll aN-LUl -1 I 

cdlS^MJ 4-ajiJLaj 4 j JiLc. (Jj-C ^_y ^\1 ^ «>» ♦ > tj . L^jLUj L^jLjj L^sU^HJI 
Jl at"< mI aM-LUl 4 !uJl^J 1 Cjljjlalll ^j-aj . lj JljSLIVI CjUcJjIj Jla 

4_U_<_ul^ a Lt I Li.i-LL<-u M-J1 jtj_a C-s-lUoU CjLj^UI Cj J-a-LJl Cj LtLstlu-u-a 
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fr ;. j IjiujUlg JjIajJI 


(a) 


jjjLJLl 1 <h^LLo c_jIjjVI yc 4 3h^U cijLcLu^JI dJ j "<t „>UI Jio 



cj!^LL aJ! {_ 7 Jj cjI cJL^j ^Jj . 4_*SLolSLJLt 4_<_u4 _uLj^_^JI 4 > ... t >^tl 
c_9LJl£ 3JjJljlII 4-iC.l < i I' 4jV1 4 ♦’mil l-<jL>. IjlA . (j-^-i-uJIj CjIjI j i „Hj 
4 j r 1 / .^ I \ CjV 1 g i »V1 u \ c. ^JLZLaVt ^^-Lj L<j_l3j . 4 7> i^V .ilj-aj 


:4Mi^jyt 4dUU^it -1 


4_al J ( »l 3JL u ll JjjlI! 4_u^aL>J :4 _uLjj-^LII 4_<_oJu^JI - 

cjUUI J cj>Lu^jI]|J ciUllailljj^ill 2 LjSL^iJ! o}Ll£li 4^li^> 

. j*JI .» J-a- i mIIj jl jljJlj O^iJ qj* jju&j 

4_kiik.j 4 j>.L ul 4 j9_2i^ lILll^u>U' 4c. l_L^> 4Jj ^ > >< t ^jl£": 4-tSLulSLJLl 4 j_u JlI^JI 
^JLJj jjL>Jll ^jlu\j^^ <j_u^JLll di^1_5e_c 4_al JiitlL-ol J .>> Atl 4jjj 
«CjK rltftl J-M Cj^Lt-ojj jjUJ .1 <_>j-3j 

Tj^JI £| j_jT ^j 4 •>»f li-L-iTi-t-u>LJ 1 4_4^L3_1 * 4 -oLumSJI 4 ,i tt 

4_j_jI_l-4_jSLII 11 *Lu 4_c.l_Luo (jr ^ 4-al 4 ^_l3 ^jL l^ S L H 

4J JlH_*_4 CjL>.jJ j I JjLlII ^ylc. 4 _uLla_j5LH Cj^Lc.L 3HJI (J^>*J C-t-L>» 


.4jSiyi CjI 3 jtMlj 4 j 1 t*ntl (JLa-C. I ^Jiir*mij U£ t3j!jj>J! 



4c.^_<_u ^]\ 4^Ll^VIj 45j^-*J,I 4j JljJl3IlII 41j^JLI 4 j < <i }Uj /80j 50 (yu 
lLs^IjJI n i mM-JI ^j-^tTu-uj j 4_^>>j L^ZuLlaj L^ilj^ < «>j 4 clLu-^JI 

t ^^IlII 4jjL*JI 4-<a-tTu^-iJ 1 ^j_A Vju 
/ 4 3 V Jilj> ^ dJLl^MJI ^wL^tTu-uI Cj1jLu.oJ1 4c.Lu-£3 
Vtt cjVjLst^ J ji-uj l_sLjJI Jjllj cjljLu_a]l ^1 1 m-vI ^luji 

Cj I j 1—t-<-uJ I ^Lt-ujv. i ^MU ^£> L^jI ^Jiitlu-uj j 4 L^jLoAj 


£j ts^\ ^j^UI J^LLaJ,l ^LUjI y&J 
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6bU^aaJI CjIgjjJIg qLuuUI 


c-ji miVVIj j-c ^jjLuj dJ_£u_u^LJI ,j\c> A. ,.tl 4_C.l_u-o JLse-c 

t L^jLLj ^_lLl£ 3j_j_*_^aJI A , ,.tl Lai (Cjli^pJLl 3 j_jLc. ^j>.1 j_jJI 4-C.ll/^ ^£ 

:wUlyUit-3 

4_uslj^>* JualcuJ (^JlII Ld-u_^>LtiI La}L>* c-u^IlILj ^Lc 

Jj_LaJ 4 i < m flL cJaLjJVl t . 4 jjjAjJ! ^_lC 4JL>Jl (jLp*VI U -0 

JJuLLd :l_sLJVI jj I (j-°J . jjA-uJI aiU ^lc. j-uGj 4 L. 1 L >itl 

JjJuj jIluj'$\ JJ j l L o L-2>LJ|j t^jjijLJLj Jua^M 

. J-^J-^JL j L-tUjJlj <-^L>JI JJJlJ! (j7 _A CjMIj < <n <Li_uk l_3LjJVI 

4lL*Jtj 4 jjIdjJI <LojLLaj $■ L 4 JL ^ Ji£. Lai jit_j i—SLjJVl 0 Jufc 

U£ (juu^UI 4-CL-.^o L^HjJ j_La_a-4 j_i£LI ^jjijLLlI i_sl_JI -V" . inj - .j tlj 

^ Jiir~ < .ij U£. 4j4l ^ ,'';,tl (_, t < ,n 4 j3jJ! 4_»JL <-dl a. ..I L^jv-Lu] ^j^La-s 
1_4^ • 4jllL« 4 _j1c j 4_^CJu C.<- o - (—Sj^aJl £_c 3j.jj^tl 4 jj_ 3J IjJaj 

J_a-c. 4 L>.Aj ciUjJ ^L^ll jL^>.^LI 4_ajL2_a jjSLta_Lflil ^jl 

JG 

*f»U-4 

4j^1djJIj 3jl^5til 1 3 <n ciLl^>LJ! (j- 4 4 3/^>UI 4 1jll J- w j 

* Lu ^£1 4WU! 4_j_lLu_>J I CjL^o IjIiJ, I {jr £ ^JjJjfcTu.Gj tBj-uSLll 
^l£djVI 4_cl_Lus J^ju-cuj U£ i l^Lt mm 4 J< .il tilljj cjLjJL^>JIj jjGaJI 

. ^_^>JI 0 jjLuj\ ^y-lc. Jl Mill 4 _«jI_Lc CjljJLaJI (J^Lj (JjJI 

(> ) 

4-ol Jiidu-ul l£Lll^>LlL 4-uLtTujVl CjVI o > mVI (l) JlLlII 

C>'<4 (..Vl iUjmjS’ cillij . 4_oeJj|jJI 4 J}L_ujJ»JI 4x.l_u-o 

^ j <<*1 <«< itl <UUJ! d£~& ^£ ^J_^_jlL<_u_I,I lLLIcuMJIj 

JjLjJI ^JjIjJI c^Liaj j Polyesters and Epoxies 
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b^AuljujujUlg 


J_aLc. f\j j . ji)ua Jlj ^^_5t_Lc c «< no* (JsaJjJlj J_ajJI) fl 

SJl^L ^_Ij 3 j_I_<_4j_J 3^J_3 O -4 ((tiJLaJI)) (_-r & jl Jus^j 

‘.^^yjLj La 4 _l?cJjIjJI 4uL_ujJ& 1I 3j - La-l' ^a-Al (j-aj tCjLcL_u 

. Lajj 28 Juu 4 j_}L*J1 

♦ 4-u-La-<-uVl 4 _jL_u^>J I Jl uj 4_ajlJLa ^j_a !^_u£^ ^9 1 Jufoli L^ILajL3-a -2 
4 .4-oeJjIjJ' 4_aj LlLa (jy £> 4 Ta -a£j juju -3 

.^ 60 -20 4j>.j J Ju£. ^Ll 4_uLau 3jd 1 gtoi <>» Juu Lgu-ajL3-a j- u t T u V -4 
. 4 j jl_*JI IjLuij^JI 4_ajl_3_a ^j_a Juful L$Ii_a^L3_a -5 

. 4_u_La_tjjVI 4uLui jJkJI £_a 3 J_u>» lii-t-uLau 3 ^j 9 L^J -6 
^yJ5c_ul^JI (j:jl>JLl £_a Lu-.jS^C l-«-<-uLuj <♦ «>*tl 4 ujjjJ, 1 j_uL*_a -7 

^a 3 n 4ul 

JuIjlj (jl 4 ujL<-uJ^I J_a|j udljj a*lji < n^Luil jufc L*JJj 

jlj) a ^ ^Jjj-l-iJIj p 3tl jJtZu-ul ^u-auJLJ 4 ^JllL3uJI JjjBjJI J^ua dal U.!1 

3jJl11j 1*1 J~ r Ij. <<Q f. ^_a Jl_Lj dJUju J .1*1-U t m>LJ 1 4-cl ? <<ot ^L>. 

. 4jI^jI Ll>J $ (^jJI j-uaxll 

j t4_ulSHI jIjuVLj <to nj3 4u_a_uJI CjLoe-uIjU-uI c_3jjulM £)_a 

i »lj 4-L-aJ.J 4_u^_ul^Iu_ul Jsauju £) I LuL^ 1 m tojJ 4 j > m?Hj 

^jLj ^ ,^jJ| j-aVI t^^lSUl JuljJLj 4_uj_*J1 4_u JulU LljIj^j 

3j,j<<o 4 < to to •>,J1 j 4 J-aVI 4 to 4 Mju-a tlotoo^tlj t J-aVl 4JL^1 d < to to •>.J l 4_uj-C. 4JjJ 
3jLui 4-ju^-ulyi^V 1 Cul£ Uj 1 4_u JmJ, 1 L^jI jju ^LLlluI 4u-a-ui 4 JuaVl 
^ i uj (j_c. ^1 <>> 4 4 L^-Llju L^lju^l j? u_4Jufc t jj3osJ 4u J </Q 3j 4^l_C tloto-V a 
jj_al L^_jL^ 4 ^ a «»i Uj mi U ciJJj 4 L^jLj^JjI 

* 4_u_uLu_uJ1j 

l^rl/U 4u3cjjLlI1 1 ^aUj 4_u^jlJ1 4_aVl CjLJLLalLa 4u£ c—uj V La-aj 
L^jLaeJ La 4_>.l jj (jij t 4_JL>Jl i 3lV>tl 3jufc jLu>u 1 ^jlr c_u >-jj 4_ufcljJl 


SOI 




6^u^aoJI CjIgjjJIg qLuuuUI 


4_a_<-uL j-uJI CjLjJu*_UU ^j _a ^LlILj I ^ A * t 4 _l1,Lc, CjLjJl^o ^j_A 

jl^tl (j-*J /dj \\ ,^T. aVI L&JjljJ. JILaVI s>~<, „V1 ^j-oj 4 jj^ i m»I1j 

4jj1 <.o~4^M CjLjLjSJ! jl nil i Ij ^- uC Lj ^JLc. <Laj 1 < ii 11 L^ljjJs 
^j-LsjJt (jl l£JLlxj 4_aU L ya^J - I^£ «W«aV 1 4-LA-A>I ^J| 4^LbsVLj 

CjIjIj-SJI JLStlu (jl 4_j£ ylalLcuJ (^jJI ^-Jl ijr^ J_u_u j <<oj 

J ' (l ) -4 4_L^_AJ I Cj Lufc.U IjTl^U VI L^Jjlj / A \1 <>V«a1 ^1 

**5^>.jJL! 4jLLc 4^IjlaI 

jL<m-^3 (jr ^ Ijujufu LilitJ <_^jLau 4 _ujjlJI JjjJI (jr^-*-) (jl 4J ( <i < <tjj La-aj 
(^JlII J_aVI i4_J_jJ_*JLl L^uljj-J 4_AjjU! Cl<-5tjJlj I A ^Xfl JU^.1 

. 4_uoLv. 4 j a &l ^^ (jl e_utj 

i_3l J_iii? <jf ^ J U~ . . 1 J V (J-JJJ-II <ji=>J-tl (jl o-c- cr-^-J 

CjLoc^I^Iu_uI I Juju 4_u JjlII 4jIj>j3 J jLiHuol ^j < »iv.j 4 _l a-Ij CjL ust-jjIju_tuI 
4 _j_jJl*_I.I CjLaL>J! jLju_u I JuJl>u (jl C.t-0- t4_3j JuuaJI j 4 j-aL<JI JjJlII 

I t L^J 4jLu^aJ,l JjjJI j 114 ] 4^5eIuJ,I (JjJ-ll (j^J ^ 4jjuse_A 3 jj_^u 
.^ jVl ^uukVl L 4 I ^Luu (jl uou ^1 <2LJtUil J£LUtl (j-c 

CjI^-UI 4_i-^-ljJ I <_j jHaJ .1 cJiljukVI (jl^ t^jLdJ La ^Ll ^Lb j 

(j_C c__<_l3_uJIj t 3 MI^11 ^jjsx .%I Jju :4 -ujjlJI jjtaJI ^£> 4_u Judj 

<j_A 4_uj_*JI JjjJI (j^sjl 4 j^Tl>u La ^Ir. J_aI£L1! l^^juJI CjLaUJI 

J-aIs^jli ^ h^- h j jiaVi jju^^i ^ ^ jji ^aVi ^juai cim 

4 mm»U ^y) 1 m a 4_uLaj^I c^IjlaVI ^ 3^5 cj Laj 4CjIjjuJI ciLlrJ 

< (i a (j-A—i 4_^ jL_*JI ^ jy uJI 4Jjl » aII I 3 j , U" t 4_uj_*JI jjluJI ^£1 

t^Llil ^stlll (jy^- 4J3LL2JI JjlJ-AJ 4_JjVI JjljJll ^1 Jiir~i < mIj 4jj-uuJI 4 mh♦ tl 
:^jL_uj 4-<-u-Lt-A-U ^j^c. La T ^VI I 

2u^dil ucAl^XI X 451WI X ^JjVl 4)(|XI ^ 

(jl£uJl jIuju 

(j\j (-LajjJL! '(jjj nI i^.^VI L^-Ajiielu-uJ (_ jy UJI 4ijl ♦ aII juj-Laj 4JjL*J,l ^JlAj 
4_a12J fjl ^ jJI j_aVI jjfcj . J^jlIIj JUI (j^lj (j^J j (^a^JI ^Lu)/I 

C_x£^_J (3 Util 14_J_)j_*J I 4 -aVI oLjlH^J 3 t(J_AL£u_A ^jJULA si «>V*<a 1 

4-u-ul j > nil CjLjJutllll 4 j>.j Jij-A-uaJI L^i ^.uj La-A 4^_^JLLslJI I ^JlauJI 
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fekxaaJljJjjjUlg 


JJjllJlj t( ^jL>JI £-« c^luj 1_4J 4j jK i m»Hj 

•&>**' 

4_uj»jlJI 4-ufc-u1 qIL<-u^U 4 dajU->JI (jL^ ^JlSj Lc ^Lu 

L>^ 6-^ J^ 5 d-^-fl-a o' <jS^ V *4-uJjlU Cj'jjill' J}U2<_ut o-co^j 

.£-4J>*l ^JL*J1 Jljju-o ^ jy ic IjJ^j 4_u_uL_u V! 4_jJjjJI CjIq -uu JI 

4-oe-U2 i^aJjJtJI <UjU>-^.tl £)| LuLfi ^-ukl-fl-ll eJJb 
£j-a (jr^ 4_j_j JljlJ,' CjI^111 > <> 1 fj i ii^-j 4-lo-TJ 4_uj«*JI 

:^LU! 

.^jjjlU ^ n! J_al£jiJI J^JLscj (^jJ! qj < <irdl 3 LcIo-« - I 

-. Ij_4_j 4_u^j»JI JjjJI 4 _uJl*J,I Cilj^il] 4_i-oL>^ 4 _u 5_A' »1 Ur.I -2 

. UlA J^il <> ^IJJI *L££Vt edl 

Cu_t5tJ 4_u Juti,! CjIj^IU fiLseluJLl 4_j-oljJI (JjJlII £-o «QjIj jj-<-uj>» 4-ol^j -4 
0-^-4^ Lwj jl 1^1*1 4 VI Lr i^. l_A^_uG 4_u^_*JI 4 _jjJjl 1I Cjlj^icU 

OjL*^ILj tiillij 4 _u_4jI_U 1 LfcjL*_<_ul 4_t^l_La l j-A <Jj jJI 

^J1J-^3 ^yic L-£3^J>. 1 |5*^J jl jLjU_uVI C-t-LUJ C.t-L>- oJiil]l fJUJI (Jjj £-A 

. oJlii!' ^JL*J! ( j-A j-A ^jJt LULc 

Jlj>.| £—a [£j n tl >>> H CjVL>. ^^y-3 V] j j i ^ ~ f' Jl^JI -5 

.jUi^l <> L^IjjL oUsL^VI 

tlJLUt ^JLjJI Jjj (jy-^ 4_cj-L L a 4 -l-LjJulj j-sL-ua-a tiJ^llLcI <UjL^_a -6 

. 4_lC Lu-saJ I 4 _J^L)l 4 ^j_4 L&^_J^_>i_l^ 

<,o-wj 4 Ah^tl 4 _ujJljlLII 4-cLu^ail ^^JLc. silit^uj -7 

OJ-*-M ^JlLj ^U> A #11 (d*^J 4 _jjJlslU Cj'jo-lI' 

t_j|jJLll ijr ^ 4JLll>. CjIjjjj CjLUL l l v I t h mi^j Lxj t4_j_uJuuJI 4^.1 m^U 
^ °l I U> A < tl ^j_u_^_cL ^ ^ ^JUU IjLLt^J Q^Jl! 

O^-iLa 81100 1977 fjjA 4ajjjtJI dj 4 -*-^ 

o^- i La 22200 ^LjlII u m a'i\ o'j^l jVjj 

1 a J 4 1 -Aq —>•yj JlJLlII gt ^ 1 / !^s t 4-Lt-u L_u V' l_L*J I (JLq5>jr< .<.<>' -8 


SOS 




6bU^aaJI CjIgjjJIg qIuuLII 


i n ]\ cjL%^Lu^JI >"< t .1' La dJUjj :4_ujutil cjLcL>JI( I) 

Jl_j JljlJI _a 4_uj_*J1 4_aVI 1 (f^ (_^2ll 3 j-li5kJ 1 3ju-ojVI 4_*_a III 

(3-J^-U (Jj' 4_j_>j_*JI LULal dxJlj La-3 ciJJo £_aj 4 <LuJulU cliLaL>Jt ^j_a 
l L^Jj_>. <j_a jLstjJI £^L3 4 _<_ujI_lI 1 ^y-lc. 4_u JolIJ 4JL5 LUI 43^jlI,I 

j-i-uLfu ^jolII ojIjoJIj . 3_a-<-uj (j^LLa 140 ^Juu ^aJLtil (jK 111 £j-a^e-a^ 
^•Llojlj L$oj_!i£j I_£Oj-3j £_a 4 J|jo ^ai 41 -l.cv- 4_j3 4_uJulU CjIj^joJIj . 

^a-AI (j-a ^LoVI 4 - a L s (jl j^Jo (jI ciLIo 1 m3*\j j . 1 aj3 

1586 ^ 1974 ^^(3^'j Jj^l Ij^La) ^ 4 -uJulU oLaUJI 

( JT _aj_3_II ^£1 jL_3o ^ L> 1" V 4-aLs liJLlV . jVjJ (jjola 

Ij-jfc (jl (jl 1 r j \ C, (j5LJj '(]\ J^jJLj Cojjjs lol 

4 l_Laj (_£j»_>.Vl 4 _j_jJ_*_I.I lUjIjjAJI dt—L^s** ^lil > iLu-uVI ^j_a ^Ut^ /tl 

. (jy>- 4.L jJisz-a 3ju-oj I j_aVl 4 jLc ( jr 3 

/A 4oljJ9 ^aJLtil 4-0K < >itl 4 j < <i ftl ^lo :4 jj_*joJI (£j1LII (2) 

aLuf (j-u 4_aLc, 4_1 _u^j I Jo* 3_*_3jj_a 4_osVl 4-u.uJj . ^aJLail (jl£L-u ^JLa^v I (j_a 
^jj-a l -o 4_o*Lol 3 j JlS (j-a-^ 4 _jJLc 4 1 • <n (jl 4_t3 <-LLl»V La-dj 4_oj_*JI JjjJI 
^_lC JLa^VI 3jol J (_^ La Lao 3jjjL5e_a ^oljJuS (J-tOJeo La-« il/\_LaVI 4 j£ 


/9,5 JjLu La I * J-aLc Q^-iLa 2,5 4 _o^jlII ^^LjJI CjI nt \ t till 

4 1 in ill 0jJt (j_a .(^jLoalsVI lLs! mi iff I 4JLaL*JI 4JLa^>* £)-« 

4JLa- t il tiiij Jsjo (jl t4_j_ojLiuil 4£,l_Loa]l 4_oa_oaitILa 4JLa^. */*32 

(j^jjjJuil (^1 Ijj ( J_a-*il £_a j ,.. 11 4x.l-Lu^JI 4?Jui> CjLALoILaJ LT Hi 

lLUj ,^£> q\ ts~i VtU (j_a «^>3tl 3jl fllMfVlj 44 _ojjlII ^^LJI ^ l-ojJlLIIj 
. 4_j_L^_a j 4_ojjJljj 4-ujJuu lj_a aLuol ^_a CjVL>JLI 
(jjJutlll (jl LfcjlSol (j5L^j V ( jy lil (jjl 3^JI (j_a :4 -l>.jJj15oJI 4^jjlU (3) 
J-aTuLj ^ 4 Lot Jo (JljLa 4^.lloail 49J0& (j^jLao (_^<il 4 _o^olII (J^jil <- «lr, I 
La- o a-to (jj-lo (jl jj^seo V Jj_3JI 1 JuA (j-5Jj .4 jjJlJ! JjL_ujJI ^^JLc. Ij_o^ 
(j^jj_alLU (jr) (j-« tjrO-C- ^>.ljli 4£j-4lill 3j j /^i! l (j t< aUj4 

4 JlJLO ^j-C. jl » Mi*t 4 tiVl Jol ,4.41J (j_a 3j ^ -vVl CjJl^I ^| jVi I nl L.oJLlj I 

4-joLa-t^I JJbtlJlj 4(jl>jVl (jyi^-J ^>JI (j-« 4o^jj_LS^ T L>J I CjLuLlUI J 
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b^AuljujujUlg 


JlLa ^yzuu 4_Jl_*JI gUSLJLlj *^jJl 1 I ^j ^.1 *VL SjjisaliJJ 

Lxia-jt 1—uwjJ j-^TlII Jujj * LuLjjj_a JljJu>JIj (_j^JlXI ^£1 d LL_uj_3J 1 

. 3jj) /^>!1 ^jlu_u jJlII . L*J! L«j J_3_<JI 

CjVL^Io-Ij (Jjj-^TlII j si aj a^lL. ti j \\ oLi,! j (jl **1 <■"> Vj 

^jJJulIII ^cLu-O JLse-A ^ 1 31 I n a dll i J LcwjLxj LtLvlj 

LIa ^ .4_u^jlII 4_jjJljlXI dilj^Ajl J n! ^ 4-l^Jj ^£ ^£La V 4-ua-Al 

4_j_>j_*J! 1_4J 4_«L»JI cjL-uL < nil ( _ r £ <UjUV>tl 3_>Lcl 3 jjj-uzj 

u U 3 ]]\ (j I £jj ^fili dljjLj £)l 4_uj_*JI JjJlII 

^Jlc ^-Lt-CJ t J^LjJLI 4_o3j_3JI 4_c*.LjVI 4_j£ ^jfcLtajj }L >0 mij Jjtj^Jtl 
V j 3fl ^JlC. si 1 ^£| .. 4 _lC i_Lt-^J! 4 -l^-uJ I 4.3-A Lt-u-l 1 

jl 3j_^L3ll tjj* Jlaj 4_uJl*JiI 3^ILllj . 4j_aj_3JI 4_c*.Lj^/l (j^£- 

4_t^.l_U-£2Jlj 3j si «>•%*« A VI 1 ^ | L^J 4_C. 1 m iO 4 -ujLllu £»**■ i is> I U_jJj 

^Lllc .1 4_uj_*JI JjjlII .^jv .1 ^cLLl^ uLaLtTuj ^I (jLti * 1 ^^j_33 

4_UJl*_ 1I Cjl^iJl L^-<-ulj jjl <«oUj dlj^l 4-t^al^m Iju-C 

<Lu^jlII JjjJI 1 c-jLu-uI (J1 gCmiV 4_u_aj CjI^13J 4_ujJul1]I 

j <'*'• ^ lJL! CjJl^I 4JLoI£JL4 j_l3_uj j ^1 jjLu 1 

JL>JL! ^ JlSL^Vl ^ Jalfiill J*Jj .^LS^luilj clc%j ^ 

.^JuOi! 3_cl_u-aj J*"i t*<i a La jjfc 

4-^-jJJU JjJlII ♦ < 4_t^ 0_3iijl jJI 4 ^L>»jJI IjlA ^Lj j 

4 CjLaL>JI * 1 1 CjUlSid 4_ol^J ^ tiLjV! jJl>^ jJl>o £)t CjLaLieJLI 

^ Lli-u I ^cvSLt_iJJ . * ^c_11 * * * Ju Jl>»J Ij dj ^ 3 / 11 ,^iJ Cj Lui^ Ij i^y-i L%uJ I ^JIla 

45Jl^Tu I JjjJI CjJl^c (j? Juu 4_usL>. 4 L^3jj_4jjj j L^LLJ ^jtVnj CjUUJ' 

1974 J>L>. 4_*_uj_^JLa (_ 11 >i n L 4 I 4 L y^Jis>- ^j| CjLaL>JI 4 >Jl^J 

.jLu_oVI dj>L^l]l 4>L>0 L^-Lc 4 ^ 
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4\ai^\ by** gfc 


— :.t l 
Actinium 89 
Aluminium 13 
Americium 95 
Antimony 51 
Ary on 18 



A1 


Sb 


Ba 


Cd 

Ca 

C 

Ce 

Cs 

Cl 


CU 

Cm 

Dy 


Eu 

F 

Fr 

Gd 

Ga 

Ge 


LoyjJLl^ II 

AujuJLj^ll 


lP 




£ 


z 


j 


a*. 

rii) b 

% 





UJJM 

V 



p*^ 

JS 

{JSuAS 

IS 

OMJ* 

dl 


->" 


O" 


J* 

f-ll* 

J 

cJjj$ 


O-Ub 

e 5 


J' 


OM 

?jhJ 

Mi 


J-* 


lP> 


> 



rw% 

J* 







Gold 79 
Hafnium 72 
Helium 2 

Hydrogen 1 

Iodine 53 
Iridium 77 
Iron 26 
Krypion 36 
Lanthanum 57 
Lead 32 
Lithium 3 
Lutitium 71 
Magnesium 
Manganese 

Molybdenum 
Neodynium 60 
Neptunium 93 
Neon 10 
Nickel 28 
Niobium 41 
Nitrogen 7 

Oxygen 8 
Palladium 46 
Phosphorus 15 
Platinum 78 
Plutonium 94 




It 

Fe 

Kr 

La 




Li 


Hg 


Nd 

Np 

Ne 

Ni 


i* 5 .) 




Nb 

N 

Os (***)}t 

Pd 

Pt 
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a JjVI La 


(») JCS, 





3 10 






(3) js^i 
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isiu j y>'(i* 

— '"'jr-S* dJlfU^ • Uj^ 'JKuiyi 


J-*J> 'p=»*-^ * &j •)>'j U/>\; • VjI'^ 4 
f Jri'>J^\j<±>uj^j l j , ’jj>X^ • -ci'xJ 
L^-ijl L ^^L^ ^;V4A3«Uf^ iL-il;' iS)dj)ljKj 

‘UUTT^^'l^ 




■^k^Vtr'‘UI-r'^y - ’' uijCv>!c 
-yj*ii' |j 

__^ l_$J 'Qjjj*y*> 

-i>i)-%t lSj I j| > tf ^J/j/C^' U*>' 'j hj r-^j if. V 1 11 

i*i-*^> 1^-' >|i 1 ' 

1*V^a) LL^U • / i^,‘ l |l 


.<_j^jtil (j^-u L+& I j » L lc -i SLI 1 (5) (J^Lcu 
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2UT(j-a ^-**3 4_ul jU i <iVI 4j^V <«MI 4-LmJI (9) J£Lcu 








v—*Jt*» 


-• 

& | ^ 1 S»J» 


•j) 

s 

1 1 

*— J1 V— 

1 1 


4 

i/-jV_L. 


4 

■a 

- + t + 


(10) js^i 





5 16 
















































(12) JS^S, 

.(j-uLstill Ju^TOll ^"nlof. 
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. 4jJuJl>JI lLIj! j i nil (14) J< mi 












. jjJlxoJLJIj u£JbjJI_j ^uLseJil CjLaJl>J £_jjjUJI (16) (JSLui 







(17) 



520 





















521 


tsT(6i) f'si in rt ? uve^Tn: ^ ir^ - 
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.j ajL«J.l jl j t I5 j>jl*JI 4i_lL)ll£ 4l ml < »-3j 1 I : 1977 Jl*sj>.I - I 

-^jL^iiVI j»lj^Vl ol^jJ^a-SSjjLsJI L^jXiJI Ja .aUl: 1967 0^1 -u^f -2 

. jj^ia -9 jjulII 

. jju * a - JM$]I jb 311 jjutil c_jL£ <*UuJI 4111 £* : 1976 JL4^I -3 

^ : I960 t (-L>-ljJI j^c. dijj^bw. 4 ^>»jj) -5 

. 3^_aL2JI-(_SjL*JU jIj -2 a^p.-^al*JI • 1958 t(^ap^La) ^jjp. -6 

.5^jkUJI-aULti!j ^LlJI : 1973 tJ U]l -7 

. j ,s\/\-i AjI • ^I -4 JJl*JI-l£1jIj^ 4l mi > <1-^ al» II j -7" 11 j'.--1 : 1977 a c-t-oo “® 

jl -126 jjmJ I-JM4JI cjl^-oTpJI ^ oLu^W : 1961 jU*JI j.^^a ^Lc. -9 
JlL>J.I-JjVI JJlJlII-C—IjJlII JulC. ^l*Ji ^e-Jjl3 illLseJ? : 1978 jj-ad-jJl J_i£. - 10 

-4_al <?"< II 3j Ijj- 4_j_j LjI j 4-a-j JlSJI CjIjLl^j>JI-3jLl^>JIj ^al*JI : 1967 1 jto» II jllc. -I I 

. 3^_&LaJl-4 <^*>^<1 I 4- u 5La- t- gjJillj (j^Liiil 4_jii[^JL>. : 1957 j is~< i _\_a^e_aj ^jjJI ^-C. -12 
-^j) 1*11 (j<ii>»U-4-Lal*JI (j-uLJLl (jj-S 4-^L^yi ^yig. <—>jjlH : 1961 ?t jju^-a 3J_c. -13 

.3j_aL<l! l-/a_>J l 2JI ^.tlj ^jl : 1958 jji /cjlIXI Jl-l£. -14 

-£j* 1^ 4-<-uJ^a-(J-3->JI Lp-jJ^ j->- : 1961 4_LI! ^H3 4_ap_^j) -15 

4_ujIlII Sjljj -4 <_klVl (jiiLc.j .U^«11 jir. ^i*JI: 1956 <j;jjua -16 

4-La-u : 1977-jjtJI ^jI (jJjJI jL^se-a 4jtpl^a t(jlj-a£. 4 _x^Lc. ^rja m J-a^*-a - 17 

.3jjfcL3J|-4aj^jLl| JjjJl 4_*_aLv-4_ujj«JI CjL-uIj jJlj Cjj^e_JI Jl^jla-^jjlII ^ 4- u Jl«J.I JjljJ.1 

-67 ^LSiJI ^u-ujj.1 Cjlj-uDLst-a-^jjSJI aj-tiuj 4!ljJl>JI CjL^Jall! : 1968 jjJuj Luaj j-a^t-a -18 

JJulII ii_djta£ 4l. .li m t JuuJI (j-a jl« mVl-J^pJLl <■ rt i~i, e \~ (j^C. • 1977 Jla£. J-a^e-a -19 

p^lSLII jl>j_4^a J* JljJl^JI 4_^ : 1967 ,4-dJI _L^a -20 
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6bU^aaJI CjIgjjJIg qLuuUI 


. 3jj&IJLJI- ( _^_)jjl 1I L-xjl^lII jlj-j_ua-a ( _ r B 3 / ^A : 1968 t4JUI -21 

vjKJ! jb-^XUil jLLuJljSailaijSijtnUtl jjL^I:l969 ,4ii!^j^^^ ji*^ -22 

.SjjkUJ! 

. j ajL*J,I jl>(jL-gjyij j ,V </nll (jru Jja mi jjf: 1971 ,4ill f^jc. jl^sc-o -23 

. j is~t a-t-jb5LU <L«L*JI 4.44 ]I-L-x^AJI j »1 I^rtll : 1973 ,4ill L p3j-C. (jr 3cTi3 jL^se-a -24 
.j-u^-c-jL&Lj SLcUi! 41^1-aUI i 1978 ,4U! jLA^a -25 

.j i^ia-<aL3iLl I Sjljj 94 ^jl*JI-4j^L2!lII 4_p5J,l-4_ujL*J,l Lujjj : 1963 j-a^e-a -26 
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. Sj-aLSJI-^ jl*JI j 
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. j-c*a_o-4_uj_tl3] I i (jr* 4jj^3 JlJj * 

j,Ct i m'vU.Ij ^UJ! j^LjJlj ^jJjlII (J-ujjjjJISLj * 

.3j«aL3]| 4jlaL^-^.jJL*JI 4_j 1£ (j- 4 Lt^jJ^>«JI Lr^ 
(—3Lca5L:t-o<MJ l^-Jjua jLi^i ^yTo. 4j^_uaJJ 4 -jjv4^Lu.Uj * 

4_*_oL>. ^j-uJj Jl3 4_Ll£_j Ij <>ir JpellJI . L^j 
4_j_oJLc CjL?c_j ! 3^ miT.j 4_uj-aJI 4_*JJLj ljj_tHi_La 1 jo \c, Li]J_c 15 jJu-sd! * 
C.05J1 j (j-a JljJulII 4Jl1!Lj 3jj mi < a 3 ^ 

. 4_uj_*J I 4-lq.LJ ' 

^_Jj_>0 ^-LJj.-SL<-u^ . 4-lLl.lI I 4JS L3il 1 4JLe_o l^uTu^ e_3^-tuJ * 

4_j_>j_aJI 4-o to / U (jrpj^L-saJI CjLuIdIjjJIj ^^LlI! ^j-uJjJlj j-jjIsj 3^-tIiJ 

341 3~,tlJ 4 _ujJlU 
^L-j_»_W>J' j-iA-A * 



U|>i LUu 

iJlytnI ( _ ;r iiLjl JU£. lXasc^ . J 
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